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Getting  Started  With  A  Disk  Drive 

A  disk  drive  Is  much 
more  than  just  a  fast 
tape  drive.  This  new 
series  begins  where  . 
the  manual  leaves 
off.  Part  I:  The  basics 
of  floppy  disks. 


MERGING 

PROGRAMS 

ON  THE  64 


MUNCHMATH 

Educational  Game  With 
Animation  And  Sound 
ForVIC-20And64 


With  this  utility  you  can 
easily  odd  favorite 
routines  to  new  pro- 
grams, saving  time  and 
effort.  A  must  for  every 
programmer's  toolbox. 
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With  a  video  game  charac- 
ter in  hot  pursuit,  the  goal  is 
to  solve  all  the  moth  prob- 
lems correctly.  If  you  miss 
one  too  many,  prepare  to 
give  up  your  ghost.  Multiple 
levels  for  young  people  of 
all  ages. 
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Little 

Action  Game  ForVlC-20  And  64 


The  sky  is  falling!  Only 
you,  as  Chicken  Little, 
con  save  the  world  by 
hurling  stones  at  the 
falling  pieces  of  sky. 
But  if  you  get  bonked 
on  the  head.... 


in  fhSs  Issm 
are  Reviei^s 


ileslSeP  ~ 


Machine  Lcangsicigi 
^or  Beginners 


WORD  PROCESSING 
HAS  NEVER  BEEN  SIMPLER 
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Breiderbund's  Bank  Street 
Writer  turns  your  Apple  or  Atiiri  computer  into  ;i  powerful 
word  processor,  with  many  of  tlie  advanced  features  you'd 
expect  to  find  only  in  an  expensive  business  system.  Powerful, 
yet  purposefully  simple.  Bank  Street  Writer  has  no  complex 
codes  to  memorize.  The  screen 
guides  you  every  step  of  the 
way.  It's  everything  you're  ever 
likely  to  need  in  a  vk'ord  proces- 


sor at  a  price  you  can  afford. 
Here  are  just  a  few  of  its  many 
features;  •  Add,  move,  in- 
sert and  erase  blocks  of  text, 

•  Universal  .■^arch  and  replace.  •  .Automatic  centering  and 
indent,  ♦  Automatic  word  wrap,  so  you  don't  have  to  hy- 
phenate or  "return"  at  the  end  of  each  line,  »  Potent  print 
format  routines  all  in  memory,     •  Disk  storage  and  retrieve 


Bank  Street 
WRITER 


functions  with  password  pro- 
tection, •  Document  chaining  allows  you  to  print  documents 
of  unlimited  length,  •  Page  headers  and  automatic  page 
numbering— top  or  bottom,  ♦  Highlighting  of  text,  ♦Upper 
and  lowercase  without  additional  hardware. 

Broderbund's  Bank  Street 
Writer  comes  cottiplete  with 
Tutorial  and  Utility  programs,  a 
comprehensive  reference  man- 


sansmHB 
ual  and  a  free  back-up  disk. 

Student  approved,  the  en- 
tire system  has  been  exten- 
sively tested  by  Bank  Street 
College  of  Education  and  Intentional  Educations. 

Bank  Street  Writer.  The  ground-breaking,  sensible  combi- 
nation of  word  processing  power,  thoughtful  design,  and 
exceptional  value. 


The  First  Word  Processor  For  The  Entire  Family. 


Hardware  rcquircmem^:  Apple  version  rtqturt'S  Apple  llo  ur  48K  Applt 
II  Plus  or  48K  Apple  II  with  Appkinft  in  ROM  or  RAM.  and  a  16  sector 


controller.  Alan  400/800^1200X1  version  requires  4SK  (BASIC  narrnJije 
for  use  i}(  ttiltirial).  Both  versions  rcquifu  only  one  diik  drive. 


^Brodertmnd  Software 

17  Paul  Drive,  San  Rafael,  CA  94903,  Telephone  (415)  479-1170 

Appk'  is  A  rL'nijCiTtd  cr^Jcrmark  of  Apple  Computfr>  Inc.  Atari  ii  a  rrgitlcrcjl  iridfniark  uf  Auri,  Inc. 
CummodoTc  64  ii  a  rcRJMcrcii  irademark  of  Commodore  Electronics^  Ltd. 
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Feel  like  a  devil  today?  Better  adjust  your  halo.  Start  the 
ignition.  It's  up  to  you  to  decide...  Okay,  hit  the 
accelerator.  You  can  be  the  ultimate  speed  demon  or  put 
wings  on  your  wheeisi  There's  a  pedestrian  now... will 
you  go  for  speed,  no  matter  what  pedestrians  are  in  the 
way  (for  the  devilish  points)—  or  be  an  angel  in  a 
challenging  obstacle  course?  The  heavenly  points  may  ^t 
you  to  heaven,  but  the  devilish  points  may  get  you 
to... well,  better  make  your  decision—  the  time  clock  is 
running! 


I      So  your  sweet  tooth  has  gotten  out  of  hand  again?  Well, 
this  time  the  sheriff  is  after  you  and  he's  no  siveetheart, 
■Diere  he  is  now!  Quick!  Grab  all  the  candy  in  sight  and 
dive  for  the  doonvay!  Don't  look  now,  the  doors  are 
rotating... better  be  good  at  getting  out  of  sticky 
situations,  'cause  if  you  hit  the  wall  you're  stuck  with  it! 
There's  plenty  of  candy  here  and  many  more  levels  to 
cross,  so  get  on  the  move,  sugar! 

Availahie  at  finer  Software 
Stores  everywhere. 

OR  CALL  (213)  501-5845  FOR  THE  NAME  OF  YOUR 
LOCAL  DEALER  OR  DISTRIBUTOR. 


T&F  Software  Compan-,;  10902  Riverside  Drive  /  North  Hollywood,  California  91602.  (213)  501-5845 

^™«^SS.!^,J^fS?^^'^''y'^°-  ^^^^  ^^'^^^■^  ^^°  '^'^^^'^  ^^^^'^'  ^^^  TRADEMARKS  OF  CHRIS  WARUNG  UCENSED  TO  T&F  SOFTWARE 
COMMODORE  64»  IS  A  REGISTERED  TRADEMARK  OF  COMMODORE  COMPUTER,  INC.  i-<^ii^:=c"  i  w  i  «r  sui- 1  wmt. 


Can  a  computer  make  you  cry? 


!^  Right  now,  no  one  knows.This  is 
partly  because  many  would  consider 
the  ver>'  idea  frivolous.  But  it's  also 
because  whoever  successfully  ans- 
wers this  question  must  first  have 
answered  several  others. 
■    Why  do  we  cry  ?  Why  do  we 
lautih,  or  love,  or  smile?  What  are  the 
touchstones  of  our  emotions? 

Until  now,  the  people  who  asked 
such  questions  tended  not  to  be 
the  same  people  who  rati  software 
companies.  Instead,  they  were 
writers,  filmtiiakers,  painters,  musi- 
cians.They  were,  in  the  traditional   - 
sense,  iirrists. 

^  We're  about  to  change  that 
tradition, The  name  of  our  company 
is  Electronic  Arts. 

Software  WORTHY 

OF  THE  MINDS  THAT 

U  oh.  11.  Wc  are  a  new  association 
of  electronic  artists  united  by  a  com- 
mon goal  —  to  fulfill  the  enormous 
potential  of  the  personal  computer 

In  the  short  term,  this  means 
transcending  its  present  use  as  a  facili- 
tator of  unimaginative  tasks  and 
a  medium  for  blasting  aliens.  In  the 
long  term,  however,  we  can  expect 
a  great  deal  more. 

These  are  wondrous  machines 
we  have  created,  and  in  them  can  be 
seen  a  bit  of  their  makers.  It  is  as  if 
wc  had  in\'ested  them  with  the  image 
of  our  minds.  And  through  them,  we 
are  learning  more  and  more  about 
ourselves, 

M  We  learn,  for  instance,  that  we 
are  more  entertained  by  the  involve- 
ment of  our  imaginations  than 
by  passive  viewing  and  listening.We 
learn  that  we  are  better  taught  by 
experience  than  by  memorization. 
And  we  learn  that  the  traditional 


distinctions — the  ones  that  are  made 
between  art  and  entertainment  and 
education  —  don't  always  apply 

Toward  a  language 

OF  DREAMS.  In  short,  we 
are  finding  that  the  computer  can  be 
more  than  just  ;i  processor  of  data. 

It  is  a  communications  medium: 
an  interactive  tool  that  can  bring 
people's  thoughts  and  feelings  closer 
together,  perhaps  closer  than  ever 
before.  And  while  Hlt>'  years  from 
now,  its  cre;ition  may  seem  no  more 
important  thaii  the  acK'ent  of  tnotion 
pictures  or  television,  there  is  a 
chance  it  will  mean  something  more. 

Something  along  the  lines  of 
a  universal  language  of  ideas  and 
emotions.  Something  like  a  smile. 
!S$iThe  first  publications  of  Elecn-onic 
Arts  are  now  available.  We  suspect 
you'll  be  hearing  a  lot  alxiut  them. 
Some  of  them  are  games  like  you've 
never  seen  before,  that  get  more 
out  of  your  computer  than  other 
games  ever  have.  Others  are  harder 
to  categorize  —  and  we  like  that. 

Watch  us.  were  providing 
3  special  environment  for  talented, 
independent  stiftware  artists.  It's 
a  supportive  environment,  in  which 
big  ideas  are  given  rtxim  to  grow. 
And  .some  of  America's  most  re- 
spected software  artists  are  beginning 
to  take  notice. 

We  think  our  current  work  reflects 
this  very  special  commitment. 
And  though  we  are  li'w  in  number 
today  and  apart  from  the  main- 
stream of  the  mass  stiftware  market- 
place, wc  are  confident  that  both 
time  and  vision 
arc  on  our  side. 

Join  us. 
Wc  see  farther,   H  i.  E  CT  Et  o  m  c  A  rts 
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Software  ARTISTS,' -I'm  not  so 

sure  [here  ate  any  software  artists  v^tl' 
says  Bill  Budge. "We've  jjoi  m  earn  ihnt 
titlL\"PiciLjrcd  here  are  ,i  few  pcsipic 
who  liave  ccine  as  dose  to  earning  it  as 
anguine  hi;  know. 

:'  'TluitV  Mr  Budge  himself,  crcalur 
of  PNBALL  CONSTRUCmON' 
SET,  at  the  upper  right. To  his  left  aR- 
Anne  Westfall  ind  Jon  Freeman  who, 
along  with  their  coUeajjucs  at  Free  Fall 
Ai^isociates.  created  ARCHON  and 
MURDER  ON  THE  ilNDERNEUF 

Left  of  them  is  Dan  Hi  i  men  of 
Oiaik  Snfiscapc,  the  firm  that  wmlc 
M,  L".  L.  E.  Ti  Dim's  left  ate  Mike  Al>lxit 
(tup)  and  Mait  Aiexundi-r  (buttomi, 
autlior*  of  HARO IJAT  MACX.  In  the 
center  is  John  Kelt!,  crc;i lor  of  AXIS 
ASSASSIN  and  THE  LAST  GLAD- 
IATOR. David  Maynard,  lower  njjhi, 
is  the  man  rcsjTonsible  for  WORMS.' 

When  you  see  what  they've  Hcitim- 
pllshed.wc  think  you'll  agrte  wiih  u» 
that  they  can  call  ihem.s.'lvcs  whaierer 
they  w'ant. 
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AfiD  is  a  haid-wQikmgplmbef.  but  a  touch  absent-minded.  He's  btiitding  a  water  supply  system 
for  We  whole  neightmrhood  and  he  realty  has  his  hands  full.  Help  Arlo  decide  what  kind 
of  pipe  to  buy  and  where  to  put  it...  his  limited  budget  doesn't  leave  him  nmh  margin  for  error. 
Figure  out  the  shortest,  most  economical  way  to  get  everyone  hooked  up. . .  and  just  hope 
poor  Arlo  has  remembered  to  open  and  close  the  right  valves  A  marvelously  entertaining  and 
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Good  News  for  Commodore 
users...  Jim  Dionne,  formur 
Cnnadinn  salL>s  manager  for 
Commodore,  has  been  ap- 
pointed vice  president  of  sales 
and  marketing  for  Commodore. 
In  this  capacity  he'll  report  di- 
rectly to  vice-chairman  and 
founder  Jack  Tramcil.  We 
applaud  this  move,  since  for 
many  years  Mr.  Dionne  has  been 
cognizant  of,  and  responsive 
to,  the  needs  of  users  and  the 
marketplace. 

Will  the  FBM  home  com- 
puter knock  Commodore  out  of 
the  low-end  persona!  computer 
market?  We  think  not,  for  two 
main  reasons.  The  IBM  entry  is 
projected  to  arrive  with  a  price 
tag  around  S7()0  for  the  basic 
unit.  While  tlie  price  and  name 
will  certainly  sell  it  well.  Com- 
modore has  shown  it's  quite 
ahead  of  the  game  in  successive 
generation  introduction  of 
hardware  and  features.  Even  if 
sales  of  the  64  were  impacted  by 
an  IBM  entry,  we  suggest  that 
not  many  months  would  pass 
before  a  mid-level,  full-featured 
computer  would  arrive  from 
Commodore  with  a  price  tag  no 
one  could  touch.  And  we  cer- 
tainly don't  mean  to  imply  that 
the  64  is  currently  vulnerable; 
nothing  t)n  the  market  can  yet 
match  its  capabilities  at  its  cur- 
rent price. 


We've  been  predicting  in- 
creasing availability  of  software 
for  the  VIC  and  64.  Word  from 
the  field  is  thai  it's  coming  in 
droves  as  everyone  from  major 
existing  vendors  to  smaller  start- 
ups move  to  support  the  1 .5 
million  machines  currently  in- 
stalled. Judging  from  a  recent 
article  in  Ekxtwitic  Nenv  (Vol.  29, 
No.  1459),  most  of  that  software 
will  be  stild  on  disk.  Commodore 
indicated  that  their  original  pro- 
jection that  70  percent  of  64s 
would  be  sold  with  a  disk  drive 
was  low.  Actually,  sales  with 
disk  drives  are  running  at  90 
percent. 

Five  issues  old  and  approxi- 
mately the  sixth-largest 
magazine  in  the  personal  com- 
puting field.  Again  our  thanks 
to  you,  our  readers  and  writers, 
for  your  support  and  encourage- 
ment in  the  very  successful 
launch  of  the  Gazette.  We're  still 
looking  for  experienced  writers 
and  programmers  to  join  our  in- 
house  staff.  If  you're  interested, 
drop  us  a  resume,  Attn:  Person- 
nel Office,  COMPUTE!  Publica- 
tions, Inc.,  P.O.  Box  5406, 
Greensboro,  NC  27403. 

A  bit  of  history  on  the  ori- 
gins of  your  computers  for  those 
of  you  new  to  the  industry. 
Commodore  introduced  the  first 
fully  integrated  personal  com- 
puter system  in  the  summer  of 


1977.  It  was  called  the  PET  (Per- 
sonal Electronic  Transactor).  It 
weighed  30  or  40  pounds,  had  a 
bulky  metal  case,  built-in 
keyboard,  green  phosphor  mon- 
itor, and  tape  cassette.  The 
keyboard  had  tiny,  calculator- 
type  keys.  The  unit  was  first 
demonstrated  at  the  Philadelphia 
Computer  Show,  and  Commo- 
dore was  immediately  swamped. 
Personal  computing  was  off  and 
running.  Commodore  creatively 
financed  much  of  the  launch  out 
of  customers'  pockets,  with  de- 
mand running  so  far  ahead  of 
production  that  the  company 
was  able  to  accept  customer  or- 
ders on  a  direct  basis  with  full 
payment  up  front  and  expecta- 
tion of  a  delivery  within  at  least 
90  days  (frequently  in  the  early 
days  of  shipping,  that  dale  went 
to  120  days  or  more).  If  you  be- 
came distressed  over  lengthy 
delivery,  your  only  option  was 
to  cancel  your  order,  get  a  re- 
fund, and  wait  even  longer.  Your 
VICs  and  64s  are  far  more  pow- 
erful and  sophisticated  than 
the  S800  PET,  but  that's  where 
they  came  from.  A  whole  new 
generation  of  computing  was 
launched. 


Editor  In  Chief 
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A|E^  SCHOOL? 

pt'^tieeper  give  them  a  head  start  in  reading,  writing  and  math. 

Il-winning  collection  of  four  preschool  games  for  the  Apple  computer.  g^ 
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WordPro  3  rius/64 

The  Best  Word  Processor  for  your  Commodore  64' 


'ii/    YHmif    it 


When  choosing  a  Word  Processor  for  your  Commodore  64  com- 
puter, there's  no  reason  to  settle  for  anything  but  the  best— in  a 
word....  WordPro™. 

With  over  30,000  happy  WordPro  clients  chuming  out  letters  and 
documents  all  over  the  worid,  the  WordPro  Plus™  Series  is  un- 
questionably the  #1  selling  software  package  on  Commodore 
computers!  So  when  you  choose  WordPro,  you  know  you're  in- 
vesting in  a  trial-tested  program  that's  a  real  winner.  And  Word- 
Pro 3  Plus/64  is  NOW  available  for  your  Commodore  64  com- 
puter at  prices  as  low  as  $89,95. 

Designed  for  the  novice  user  with  no  computer  or  word  process- 
ing experience  whatsoever,  WordPro  3  Plus/64  brings  a  whole 
new  dimension  to  the  term  "user-friendly."  More  than  just  easy 
to  use,  WordPro  3  Plus/64  is  a  commercial  level  word  processor 
loaded  with  powerful  features  including:  Auto  Page  Numbering, 


Headers  and  Footers,  Math  Functions,  Global  Search  and 
Replace,  the  Ability  to  Create  Multiple  Personalized  Letters  and 
Documents,  Underlining,  Boldface,  Super  and  Subscripts  and 
much,  much,  more. 

Best  of  all,  WordPro  3  Plusy64's  powerful  arsenal  of  features  can 
be  put  to  use  almost  immediately— by  even  the  novice  user.  So 
whether  you're  a  writer,  In  business,  education,  or  just  a  hob- 
byist, you'll  quickly  become  a  WordPro  Pro! 

Invest  in  the  best. .  .WordPro  Plus.  In  a  class  by  Itself. 

Call  us  today  (or  Ihe  nairiD  of  Iho  WordPro  3  Plus/64  dealer  nearest  you. 

Professional  Software  Inc. 

51  Fremont  Street  (617)444-5224 

Needham,  MA  02194  Telex:  951579 


WordPro  3  P\i}5m™  is  a  irademark  of  Professional  Software  fnc. 

Tfie  V\/ordPro  Plus  Series  was  designed  and  written  by  Steve  Punter  of  Pro-IWicro  Soflware  Ud. 

Some  printers  may  not  support  cerfain  WordPro  3  Plus/64  functions  and/or  require  an  interface.  Please  check  with  your  dealer 

Commodore  64™  is  a  trademark  of  Commodore  Electronics  Ltd. 

Dealer  and  Distributor  inquiries  are  invited. 
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GAZETTE  FEEDBACK 


EDITORS  AND  READERS 


Do  you  have  a  question  or  a  p  roblem?  Have 
you  discovered  something  that  could  help  other 
VIC-20  and  Commodore  64  users?  Do  you  have 
a  comment  about  something  you've  read  in 
COMPUTEi's  Gazette  f or  Commodore?  "Gazette 
Feedback"  wants  to  hear  from  you.  Write  to 
Gazette  Feedback,  computei's  Gazette,  P.O.  Box 
5406,  Greensboro,  NC  27403. 


Disk  Menu 

In  the  August  1983  issue  of  COMPUTE! 's  Gazette, 
a  "Disk  Menu"  program  was  published.  In  the 
"How  It  Works"  section  of  the  article,  the  author 
recommended  saving  the  program  as  the  first 
program  on  the  disk.  My  problem  is  that  I  already 
have  programs  on  each  disk.  Is  it  possible  to  save 
the  Disk  Menu  program  as  the  first  program  on 
my  disks  anyway? 

Kevin  Bergmann 

To  begin  loith,  you  don't  have  to  save  Disk  Menu  as 
the  first  program  on  your  disks.  The  author  simply 
recommended  this  procedure  because  it  makes  it  easier 
to  load  the  menu.  Entering  LOAD"*",8automaticall}/ 
loads  the  first  program  on  a  disk,  no  matter  what  it  is. 
If  the  first  program  happens  to  be  Disk  Menu,  yju  can 
quickly  flip  through  the  on-screen  directory  to  load  and 
run  the  program  you  want. 

You  can  insure  that  Disk  Menu  will  be  the  first  pro- 
gram on  your  disks  by  saving  it  immediately  after  for- 
matting a  blank  disk  with  the  NEW  command. 

On  your  partially  full  disks,  you'll  have  to  do  a  lit- 
tle rearranging  to  make  Disk  Menu  tlie  first  prngram. 
Here's  how: 

1.  Insert  the  disk  you  want  to  rearrange  into  the 

disk  drive. 

2.  Enter  LOAD"$",  8  and  then  LIST  to  get  a  disk 

directorxj. 

3.  'Note  the  program  at  the  top  of  the  directory  list. 
(Press  RUN/STOP  if  necessary  to  keep  the  list  from 
scrolling  off  the  screen.)  This  is  the  first  program  on  the 
disk,  the  one  you  'II  have  to  move  to  make  room  for  Disk 
Menu. 

4.  Noiu  use  the  COPY  command  explained  on 
page  16  of  the  VIC-1541  User's  Manual.  For 
example, 
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CLOSE  15:0PEN  15,8.15,  "COPY0:nciufile  =  0: 
vtdfile"  where  nfwfile  is  a  new  filename  \/ou  giiK'  the 
program,  and  oldfile  is  tlie  existing  filenanw  as  listed 
on  the  directory.  Be  sure  to  give  the  program  a  dif- 
ferent filename.  77j(.s"  makes  another  copy  of  the  pro- 
gram elsetohcre  on  the  ^ame  disk. 

5.  Once  you  've  copied  the  program  elsewhere  on 
the  disk,  you  can  safely  delete  the  original  with  the 
SCRATCH  command  explained  on  page  1 7  of  the 
ma nual.  Forexa mple: 

CLOSE  15:0PEN  15,8, 15,"SCRATCH0:oldfile" 

6.  Noio  there  are  two  possibilities.  If  Disk  Menu  is 
already  on  this  disk,  repeat  steps  4  and  5.  The  COPY 
command  will  move  Disk  Menu  to  the  front  of  the  disk, 
and  you  can  then  SCRATCH  the  original.  If  Disk 
Menu  isn't  already  on  the  disk,  insert  a  disk  that  con- 
tains it.  LOAD  Disk  Menu.  Insert  the  first  disk  into 
the  drive  again.  Then  SAVE  Disk  Menu. 

7.  If  you  've  done  everything  right.  Disk  Menu 
should  noiv  be  the  first  program  on  the  disk.  You  can 
find  out  by  entering  LOAD"*", 8. 

Customizing  Controls 

The  July  1983  article  "Snake  Escape"  stated  that 

lines  200-230  could  be  changed  to  accept  any  key 

command.  Despite  careful  study,  I  cannot  figure 

out  how  to  accomplish  this.  What  I  want  is  to 

move  right  using  the  L  instead  of  the  K.  Can  you 

explain? 

Roger  Bingham 

The  first  thing  you  must  do  is  determine  the  kexjcode 

number  for  L.  Use  the  sample  routine  as  explained  in 

the  Snake  Escape  article  on  page  56.  We'll  repeat  it 

here: 

1  PRINT  PEl:.Ka97):FOR  1  =  1  TO  4()0:NEXT.GOTO  I 

RUN  this  routine,  and  liold  down  the  I  key.  The 
munber  running  down  the  screen  is  the  keycode  for  L. 
You  don 't  mention  whether  you  have  a  VIC-20  or  Com- 
modore 64,  but  the  keycode  for  L  is  21  on  the  VIC  and 
42  on  the  64.  Depending  on  your  computer,  this  is  the 
number  you  must  substitute  in  line  210  of  either  the 
VIC  or  64  version.  Line  210  detects  the  keypress  for  a 
move  to  the  right  (as  denoted  in  the  REM  statement).  If 
you  have  a  VIC,  substitute  21  for  the  44  in  line  210.  If 
you  have  a  64,  substitute  42  for  the  37  in  line  210. 
Movement  to  the  right  will  noiv  be  controlled  by  the  L 
key. 
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The  Commodore  64™  is  one 
of  the  most  exciting  home  com- 
puters in  memory. 

But  memory  isn't  the  only 
thing  that's  exciting  about  the  64. 

Because  Tronix  is  here, 
Class  act. 
The  people  who  have  been 
bringing  out  the  best  in  the 
VIC  20'"  (and  Atarif  too)  have 
graduated  to  the  Commodore  64. 

Which  means  that  now  you 
can  enjoy  fast  action,  complex 
strategies,  interesting  characters, 
superior  sound  effects  and  chal- 
lenging, play  patterns. 

Just  like  VIC  20  and  Atari 
owners.  Only  faster,  more  com- 
plex, and  more  challenging,  too. 
-    More  memorable,  in  other  words 
In  a  class  by  ourselves. 
Of  course,  if  you'd  rather  not 
take  our  word  for  it,  you  don't 
have  to.  The  experts  at  Electronic 
Games  have  called  K/cf  Gr/d  for 
Atari  "one  of  the  most  compul- 
sive, utterly  addictive  contests  in 
the  world  of  computer  gaming." 

They  haven't  seen  any- 
thing yet, 


BV  Arti 
\  (jiroutunian, 

Edison,  the 
kinetic  android,  leads 
a  frustrating  life. 

All  he  wants  to  do  is  build  his 
circuit  boards  and  go  with  the 
flow.  But  things  keep  getting  in 
the  way. 

Nohms-a  negative  influence 
—  bug  him  constantly.  Flash,  the 
lightning  dolt,  disconnects  every- 
thing in  his  path. 

And  the  cunning  Killerwatt  is 
out  to  fry  poor  Edison's  brains. 

You'll  get  a  charge  out  of  this 
one.  And  a  few  jolts,  too! 

(Suggested  retail  S34.95) 
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Connecting  the 
dots  on  our  colorful 
grid  should  be  easy,  right? 

Wrong.  Because  the  bullies 
are  in  hot  pursuit! 

Squashface.Thuggy,  Muggy 
and  Moose  are  their  names. 
And  you  are  their  game.  And 
what's  more,  they're  faster  than 
you  are. 

But  you're  smarter.  And  you 
control  the  stun  button. 

So  keep  your  eyes  peeled  for 
the  mysterious  question  mark 
and  don't  slow  down  at  corners! 

(Suggested  retail:  $34.95) 


j^,^  Gialiarti  McKjiy. 

Your  agents 
risked  their  lives 
to  find  the  enemy's  secret 
headquarters. 

Now  you're  risking  yours  to 
destroy  it. 

And  they  know  you're  coming. 

As  you  fly  over  water  and 
across  hundreds  of  miles  of 
unfriendly  territory,  the  action  is 
thick,  fast  and  three-dimensional. 

Fighter  aircraft.  Surface-to-air 
missiles.  Helicopter  gunships.  The 
attacks  come  from  every  direction. 

Even  from  behind. 

(Suggested  retail;  S34.95) 
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Incidentally,  you  might  want  to  see  the  October 
1983  "Bug-Sivatter:  Modifications  &  Corrections.  "A 
reader  modified  the  64  version  of  Snake  Escape  to  work 
zvith  a  joystick  instead  of  the  keyboard, 

TV  Interference 

We  have  a  VIC-20  and  two  color  TVs.  The  VIC  is 
hooked  up  to  the  one  in  the  family  room.  The 
other  TV  is  in  the  living  room.  If  both  the  com- 
puter and  the  other  TV  are  on,  the  TV  reception  is 
bad.  This  problem  is  especially  bad  on  channel  2. 
My  sister  (12  years  old)  and  I  (13)  like  to  use  the 
computer  but  sometimes  can't  because  of  the  TV 
reception,  I  hope  you  can  help. 

Daina  Jauntirans 

The  problem  you  are  experiencing  is  called  RF  (radio 
frequency)  interference.  All  computer  circuitry  emits 
RF  signals  which  can  interfere  with  nearby  TV  sets, 
often  even  the  TV  to  ivhich  the  computer  is  attached. 
Some  computers  emit  more  interference  than  others. 
The  federal  government,  through  the  Federal  Com- 
munications Commission  (FCC),  regulates  how  much 
interference  is  permitted  for  home  computer  devices  and 
imieogiimc  maclnnes.  The  )}miiufiicturer^,  in  turn,  must 
build  enough  shielding  inio  llwir  devices  to  meet  the 
regulations. 

Chances  are  you  have  an  older-model  VIC-20. 
Newer-model  VlCs  (and  Commodore  64s)  that  zve've 
seen  emit  much  less  RF  interference  than  earlier 
models,  thanks  largely  to  improved  shielding. 

There  are  a  few  steps  you  can  take  to  minimize  this 
interference.  One  solution  is  to  locate  the  computer  as 
faraway  from  your  family's  second  TV  as  possible.  This 
might  not  be  practical  in  your  case,  though.  From  the 
floorplan  map  you  drew  in  your  letter,  it  appears  the 
computer  and  second  TV  already  are  pretty  far  apart. 
Also,  the  family  room  seems  to  be  the  most  logical  place 
for  your  computer. 

You  might  try  reorienting  the  computer,  its  TV, 
and  the  second  TV.  Sometimes  changing  the  direction 
the  computer  faces  and  rearranging  its  wires  can  make  a 
difference.  Experiment  with  this.  Also  try  plugging  the 
computer  into  another  wall  outlet  that  is  on  a  different 
branch  circuit  than  the  living  room  TV. 

Some  people  wrap  several  layers  of  aluminum  foil 
around  the  cable  connecting  the  computer  to  the  TV. 
This  can  help  if  the  interference  is  coming  from  the 
cable.  Also  tn/  wrapping  the  RF  modulator  —  the  small 
metal  box  between  the  computer  and  the  TV  (not  the 
switchbox). 

There's  one  more  thing  you  might  check,  too.  You 
mentioned  that  the  inter ferejice  is  worst  on  channel  2. 
Look  at  the  RF  modulator  box  and  see  what  channel  it  is 
tuned  to.  The  VICs  we've  seen  haveRF  modulators 
that  select  between  channels  3  and  4,  but  it's  possible 
that  yours  selects  between  2  and  3.  If  so,  make  sure  it  is 
switched  to  channel  3.  If  your  RF  modulator  selects 

14     COMPUTEI's  Colette    November  1983 


between  3  and  4,  try  it  on  channel  4  (and  remember  in 
either  case  that  the  VICs  TV  must  be  tuned  to  the  same 
channel  as  the  RF  modulator).  If  there  is  no  channel  4 
in  your  area,  this  might  reduce  interference  zoith  chan- 
nel 2  atid  yield  a  better  computer  picture.  Hoiocver,  it 
also  might  cause  nexo  interference  with  channel  5  if 
there  is  a  station  on  this  channel  in  your  area.  The 
solution  migiit  be  to  stoitch  the  VIC  to  channel  4  when 
somebody  in  the  living  room  is  watching  channel  2, 
and  switch  the  VIC  to  channel  3  when  somebody  is 
watching  channels  4  or  5. 

For  more  information  on  correcting  RF  interfer- 
ence, you  can  write  for  a  booklet  prepared  by  the  FCC 
entitled  How  to  Identify  and  Resolve  Radio-TV 
Interference  Problems.  The  booklet  is  listed  as  Stock 
Number  004-000-00345-4,  available  from  the  U.S. 
Government  Printing  Office,  Washington,  D.C. 
20402. 

Stringy  Floppy  Chains 

1  very  much  enjoyed  reading  your  review  [COM- 
PUTtlVs  Gazette,  July  1983]  of  the  Entrepo  Corpora- 
tion (formerly  Exatron)  Stringy  Floppy.  1  also 
liked  the  part  on  page  60  where  you  covered 
daisy  chaining  to  the  disk  drive.  I  was  almost 
ready  to  go  out  and  invest  in  one.  Your  review, 
however,  left  me  with  one  important  question: 
does  the  Stringy  Floppy  have  a  serial  port  for  us 
printer.owners  to  daisy  chain  to? 

James  C.  Nipert 

Yes,  the  Stringy  Floppy  has  two  serial  ports  in  the  back 
—  it  can  be  at  the  end  of  the  daisy  ch.dn  or  somewhere 
in  the  middle.  No  matter  where  it's  located,  it  is  ad- 
dressed by  its  separate  device  number  (20). 

However,  you  might  have  trouble  finding  an  Exa- 
tron Stringy  Floppy  now.  The  VIC  and  64  models  from 
Exatron  were  recently  discontinued.  Exatron  was 
dissolved  and  is  nowknozvn  as  Entrepo,  Inc.  Entrepo 
still  manufactures  Stringy  Floppy  drive  assemblies,  but 
no  longer  sells  directly  to  the  public.  Instead,  it  sells  the 
assemblies  to  other  companies  which  finish  the  drives 
and  then  market  the  units  under  their  own  brand 
names.  Sales  of  blank  wafers  are  being  handled  the  same 
way.  Blank  wafers  are  still  available  from  one  of  these 
companies,  A&]  Microdrive  (Sunnyvale,  California). 
]im  Howell  of  A&]  Microdrive  says  he  may  reintroduce 
the  Stringy  Floppy  for  the  VIC  and  64  sometime  in  the 
future,  but  there  are  no  solid  plans. 

In  the  meantime.  Stringy  Floppies  should  be 
available  this  fall  from  another  company,  Unitronics 
(Oakland,  California).  Unitronics  introduced  its 
Waferdrive  Module  for  the  VIC  and  64  at  the  Summer 
Consumer  Electronics  Show  (see  "News  From  The 
Summer  CES,"  COMt'UTEri  Gazette,  September  1983). 
U}iitronics  plans  to  sell  the  Waferd rives  for  less  than 
$100  (inclmling  8K  memory  expansion  on  the  VIC 
version)  ami  make  available  some  commercial  software 
on  wafers.  9 


NoteAble. 


Yes!  Because  the  Nav;i  VIC-ORGAN  lets  you  play  rhe 
sounds  of  an  organ  with  vibrato,  piano,  piano  with 
echo  and  clarinet  on  your  iinexpandcd  VlC-20  home 
coiiipiiter  keyboard. 

In  fact,  you  can  now  play  any  melody  ant.1  watch  notes 
appear  on  the  a'teen,  thanks  to  the  Nova  VIC-ORCjAN. 

The  Nova  VIC-ORGAN  not  only  allows  your 
computer  to  play,  store  nnd  play-back  melo- 
dies; it  offers  a  special  training  mode  which 
makes  playing  and  learning  so  easy  thiU 


you  don't  have  to  he  a  musician  to  enjoy  it 

The  VIC-ORGAN  is  only  one  of  the  many  fun  educa- 
tional stiftware  prodiicts  that  Nova  has  to  offer,  eacii 
one  i^iivin^  your  unexpanded  home  eompurer  expand- 
ed perfoniiance. 

For  more  information  write  to; 


Nova  Software  Incorporated 
120  W.  Colorado  Boulevard 
Pasadena,  California  91 105 
(213>  793-2319 


■m 


VIC-ORGAN 


SPINNAKEirS  UHE  OF 
EARLY  LEARNING  GAMES 

IS  GROWING 

AS  FAST  AS  HOUR 

CHILD^  MMD. 


Watching  your  kids  grow  up  is  a  lot  of  fun.  But 
making  sure  ttieir  minds  grow  as  fast  as  their 
bodies  is  even  more  rewarding.  That's  where  we 
can  help.  With  a  growing  line  of  Early  Learning 
Programs  that  are  not  only  lots  of  fun  to  play  but 
also  educational. 

Some  of  the  games  you  see  on  these  two  pages 
help  exercise  your  child's  creativity.  Others  help 
improve  vocabulary  and  spelling  skills.  While  others 


improve  your  child's  writing  and  reading  abilities. 
And  all  of  them  help  your  child  understand  how  to 
use  the  computer. 

So  if  you're  looking  for  computer  programs  that 
do  more  than  just  "babysit"  for  your  kids,  read  on. 
You'll  find  that  our  Early  Learning  Programs  are  not 
only  compatible  with  Apple®  Atarif  IBM®  and 
Connnnodore  64^**  computers,  but  also  with  kids 
who  like  to  have  fun. 


A  trip  through  Alphabet  Zool"  Ages  3  to  8. 

it's  a  race.  It's  a  chase.  It's 
Alphabet  Zoo.  the  exciting 
game  that  will  have  your  kids 
zipping  through  the  maze, 
after  letters  that  fit  the 
picture  on  the  screen. 

And  at  the  same  time,  your 
kids  will  be  learning  the  rela- 
tionship of  letters  and  sounds,  and  sharpening  their 
spelling  skills.  So  they'll  be  laughing  and  learning  at 
every  turn. 


Awxe-  IBM  af>S  AOrt  are  regislered  tr^cmaita  of  Ajiple  Com()utef,  lr>c..  Intematigral  BiHiness  Mac)l;f>e3  Cwy.  and  Atan,  Inc.  respertwely.   Commodcre  &1  is  a  trsiJmiSJi  of  Comnxxlore  Elettrwiks  JmitK). 
®  1983.  SpirinaKer  SoftwaTe  Corp.  All  rkqhti  ripscrved. 


DELTA  DRAWINd"Have  fun  creating  pictures  and  computer 
programs.  Ages  4  to  Adult. 


Kids  love  to  draw. 
And  DELTA  DRAWING 
Learning  Program  lets 
ttiem  enjoy  creative 
drawing  and  coloring 
while  they  learn 
computer  program- 
ming concepts.  As 
they  use  simple  commands 
to  put  lines  and  colors  in 


their  drawings,  they're 
actually  writing  computer 
programs! 

With  DELTA  DRAWING, 
even  kids  who  have  never 
used  a  computer  before 
can  learn  to  do  simple 
programming  and  build 

an  understanding  of  procedural  thinking. 

It's  easy,  clear,  and  lots  of  fun! 


KIDS  ON  KEYS  helps  kids  catch  on  to  letters, 
numbers  -  and  computers.  Ages  3  to  9. 


KIDS  ON  KEYS  is  a 
greatway  to  introduce 
kids  to  the  computer 
keyboard.  Because  it 
offers  children  three 
tenific  games  that 
teach  them  the 
location  of  the  letters 
and  numbers  while  they  have 
fiin  with  the  computer. 

The  games  are  fast  and  fun. 


with  exciting  sound 
effects  and  colorful 
graphics.  It's  a  great 
way  for  kids  to 
enjoy  learning  to 
identify  numbers, 
letters,  and  words 
and  associating 
them  with  images  on  the 
screen.  And  KIDS  ON  KEYS 
certainly  do  have  fun! 


PACEMAKER™  makes  faces  fun.  Ages  4  to  12. 


PACEMAKER  lets  chil- 
dren create  their  own 
funny  faces  on  the 
screen.  Once  a  face  is 
completed,  your 
children  will  giggle 
with  delight  as  they 
make  it  do  all  kinds 
of  neat  things:  wink,  smile, 
wiggle  its  ears,  or  whatever 
tbeir  imagination  desires. 


Plus.  PACEMAKER  helps 
children  become  com- 
fortable with  computer 
fundamentals  such  as: 
menus,  cursors,  the 
return  key  the  space  bar 
simple  programs,  and 
graphics.  PACEMAKER 
won't  make  parents  frown  because 
their  children  will  have  fun  making 
friends  with  the  computer 


SPi/W)Mn0f 


DUkg  forj  Apple.  Atari.  IBM,  Commtxtore  64. 
Cartridga  (ort  Atari,  Commodore  64 


We  make  learning  fun. 


^MPLEANSWERS  TO  COMMON  QUESTIONS 

TOMR.HALFHILL,  EDITOR 


Each  month,  COMPllTFJ's  Gazette  for  Coiniuodore  zuiU 
tackle  some  quest  urns  amunonly  asked  hif  iie~io  VIC-20/ 
Commodore  64  users  and  by  people  shopping  for  their 
first  home  computer. 


gotten  mixed  up  on  some  of  my  disks.  Sometimes 
when  I  load  a  program,  pieces  of  another  program 
are  mixed  up  zvith  it.  Some  files  ivon't  load  right 
at  all.  My  manual  says  to  "initialize"  each  disk 
and  I  haven't  been  doing  that.  Could  that  be  the 
cause  of  my  problem?  Also,  I've  been  using  a 
friend's  disks  on  my  disk  drive.  Could  this  cause 
problems? 


The  "Global  Scan"  program  from  the 
August  1983  issue  of  COMPUTni'a  Cizcue  seems 
to  have  an  error  on  lines  500  and  510: 

500IFH1  =  OTHENHl  =  lE-6 
520  IF  C=OTHEN  C-'lE-e 

In  Commodore  BASIC,  IE  is  not  a  proper  variable 
name.  I  don't  understand  how  this  could  work. 
Please  help  a  confused  programmer  with  a  little 
correction  for  this  bug. 


M\m  This  is  not  a  bug.  You  are  correct  that  IE 
would  not  be  a  proper  variable  name;  in  practi- 
cally all  BASIC  dialects,  variables  must  start  with 
a  letter,  not  a  number.  However,  IE  is  a  proper 
constant  using  what's  known  as  scientific  notation. 
This  is  a  shorthand  method  of  expressing  very 
large  or  very  small  numbers  without  long  strings 
of  zeroes.  The  ability  to  recognize  and  manipulate 
numbers  expressed  in  scientific  notation  is  built 
into  the  computer. 

For  instance,  lE-6  means  1  x  10"'',  or  0.000001. 
The  number  10,000,000,  expressed  as  1  x  10^  in 
scientific  notation,  would  be  entered  on  the  VIC-20 
or  Commodore  64  as  1 E7. 

For  more  information  on  scientific  notation, 
see  the  VlC-20  Programmer's  Reference  Guide  (pp. 
55-56)  or  the  Commodore  64  Programmer's  Reference 
Guide  (pp.  4-6). 


I've  beetj  having  some  strange  problems 
with  my  Commodore  disk  drive.  Several  files  have 
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XX»  You've  zeroed  in  on  your  problem,  all  right. 
Initializing  disks  is  vita!  to  keep  from  garbling  up 
your  files.  It's  also  possible  that  your  disk  drive  is 
faulty,  but  true  "hardware  errors"  are  rare  and 
should  be  suspected  last. 

Your  problem,  almost  certainly,  is  the  fault  of 
a  messed-up  Block  Allocation  Map  (BAM).  Each 
disk  contains  a  BAM.  The  BAM  is  a  map  of  the  re- 
maining free  space  on  the  disk.  The  purpose  of 
the  BAM  is  to  keep  newly  SAVEd  files  from  over- 
writing old  ones.  Before  SAVEing  a  new  file,  the 
disk  drive  checks  the  BAM  to  find  free  room  on 
the  disk.  It  then  avoids  writing  data  to  blocks 
which  have  already  been  used.  But  if  the  BAM 
somehow  gets  garbled,  the  disk  drive  may  SAVE 
a  new  file  atop  an  existing  one  without  realizing 
it. 

How  can  a  BAM  become  scrambled?  Failing 
to  initialize  a  disk  is  the  most  common  way. 
Whenever  you  initialize  a  disk,  write  to  a  disk,  or 
call  a  disk  directory,  the  disk  drive  reads  the  BAM 
off  the  disk  and  stores  it  in  its  memory.  Trouble 
can  happen  when  two  disks  have  the  same  ID 
number  {the  two-character  identifier  you  assign 
when  first  formatting  a  disk  with  the  NEW  com- 
mand). Disk  drives  use  the  ID  number  to 
distinguish  between  different  disks.  If  you  swap 
disks  that  happen  to  have  the  same  ID  number 
and  then  attempt  to  SAVE  a  file,  the  disk  drive 
will  first  check  the  ID,  conclude  that  the  disk  has 
not  been  changed,  and  use  the  BAM  already  in 
memory.  Chances  are  pretty  slim  that  both  disks 
have  identical  BAMs,  so  files  get  overwritten  or 
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Introducing  a  computer  game 

that  will  bring  out  the  railroad  buff,  the  t^'coon, 

the  adyenturer,and  the  kid  in^wir  kid. 


TRAII15  is  one  computer  game  that  will  really  bring  out 
the  best  in  kids.  Of  all  ages. 

Because  TRAIM5  Is  a  Spinnaker  game,  which  means  It's 
a  learning  game  that's  really  fun  to  play. 

TRAINS  puts  kids  In  charge  of  an  old-time  railroad.  And 
whether  their  railway  empire  gets  bigger  or  goes  out  of 
business  Is  entirely  up  to  them. 

As  they  Juggle  the  challenges  of  picking  up  supplies  and 
delivering  to  various  Industries,  paying  their  employees, 
keeping  the  locomotive  filled  with  coal,  and  making  enough 
money  to  venture  into  new  territories,  kids  are  actually 


learning  the  economics  of  running  a  business. 

They're  learning  to  manage  financial  resources,  and  to 
use  different  hinds  of  Information  In  setting  priorities. 

And  best  of  all,  they're  having  fun  while  they  learn. 

Look  for  TRAINS  on  disk  at  your 
local  software 
retailer,  and  play 
it  on  your  Apple® 
Atari®  or  Com- 
modore 64'" 
computer. 


S/V/y/164/f£ 


V\ie  make  learning  fun. 
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PROGRAMS 

WITH 
THE  WORKS 


100*1.  Pur*  Softuiart 


COMMODORE  64,  VIC  20, 
ATARI  400/800/1200 

Writing  good  programs  is  not  an  eosy  task.  Introducing 
INSIDE  BASIC,  o  series  of  well  documented  programs 
which  include:  program  overviews,  suggested 
changes,  line-by-line  descriptions,  listings,  and  vari- 
oble  charts,  Learn  the  workings  of  a  well-designed 
progrom  in  order  to  create  your  own.  There's  some- 
thing for  everyone— games,  business  applications, 
and  educational  programs. 

KENTUCKY  DERfly-$19.95:  All  the  fun  of  a  day  ot  the 
races  including  hi-resolution  graphics,  You  and  your 
friends  can  have  hours  of  enjoyment  betting  on  your 
favorite  horses  and  winning  big  bucks!  You  can  even 
change  the  names  of  the  horses  for  more  fun. 

FORM  GENERATOR— S19.95:  The  preparation  of  forms 
can  be  a  mess.  With  this  easy-to-use  prograrh  you  can 
generate  anything  from  labels  to  invoices. 

TASK  ORGANIZER— $24,95:  This  useful  program  keeps 
you  on  top  of  your  work  schedule.  Enter  new  tasks  and 
projects  with  deadlines  and  track  them  through 
completion,  Automaticalty  lists  jobs  in  priority  order, 

QUIZ  ME— $14.95:  This  is  the  ideal  program  to  demon- 
strot©  the  computer's  ability  to  present  materiais,  ask 
questions,  and  score  you.  After  learning  this  one,  you 
can  make  a  quiz  for  ony  subject. 

ASK  roUB  OiAUB  OK  OROfB  OIBICT: .  SpfrCilv  pioomm.  cxand  o<  computo!, 

eojitsltn  o\  dtjk  (otio  Si  IX)  tot  dlilt).  Sbiiti  cJTocli  «  mixKay  CKdcr-odd  S200 

shipping  (in,i  htmdlinfc  C.O  r)  and  CJedit  ciotd  'adisri  ca!)  (SIS)  a35-J?50  (ot)cl  ■' 
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scrambled.  After  this  happens  a  couple  of  times, 
the  BAMs  themselves  get  messed  up,  and 
problems  multiply. 

To  be  safe,  it's  a  good  idea  to  initialize  every 
time  you  swap  disks  in  the  drive.  Without  using  a 
line  number,  enter: 

CLOSE  15:OPEN  15,8,15/'I0":CLOSE  15  [press 
RETURN] 

The  drive's  busy  light  will  come  on  for  a  few 
seconds  as  the  disk  initializes.  This  insures  that 
the  disk's  BAM  is  read  into  memory. 

Another  precaution  when  SAVEing  programs 
on  disk  is  to  always  precede  the  filename  with  a 
"0:"  (on  single-drive  systems).  Example: 

SAVE"0:filename",8 

To  be  really  safe,  you  should  make  sure  all 
your  disks  have  unique  ID  numbers.  If  you 
sometimes  use  other  people's  disks  on  your 
system,  give  your  own  disks  weird  ID  numbers 
that  no  one  else  would  possibly  think  of,  such  as 
"Z  =  "  or  ":9"  or"/*".  Such  symbols  are  legal  in 
Commodore  disk  ID  numbers. 

For  a  more  detailed  explanation  on  using 
Commodore  disk  drives,  see  Part  I  of  the  new 
series  starting  this  month,  "Getting  Started  With 
A  Disk  Drive."  Q 


T^WQ^CHA^E 


II  you  Ihoushl  only  >  Sritlih  atcr«t  agcnl  could 
turn  a  qutol  rivar  into  a  madhoute,  think  Iwlce,  Lei 
our  champion,  Hlgslni,  lake  you  on  the  most 
•lelling  boat  ride  ot  your  life. 
In  RIVER  CHASE,  your  miialon  is  to  save  Higgins 
from  ,a  fleet  ol  deadly  gunboats.  It  *  a  tough  task 
requiring  lot*  ol  skill  and  good  strategy, 

nlVER  CHASE  Is  a  lun  and  tasi  game  with 
■icellent  graphics  and  music.  Strap  on  your 
lilejackel  and  get  ready  for  the  action! 


VBERIR  j    ^EmSE^I 


•  l983CYaER1A 

23.10  Lincoln  Way,  Ames,  lA  SOOtO   (515)  292.7634 

All  Ri^jnts  Ro&orveo 


Tax^ 
Pack 


I  designed  Taxpack  so 
you  could  do  ■HitnL-thing 
really  practical  with  your 
VIC  20. 

f'fiCT  IjjitJn.tc,  MBA 
VitvPreJuit-tn. 
Pr(»liii.l  LXntlufiiivcnl 
0)sm()fx>[itan  Su/tuwrf 


Taxpack 

Powerful  income  (iix  c«mpotin[! 
software  specially  deniKiied  for 
the  VIC  20. 


No«'  yoii  can  use  yotir  VIC  20  tt> 
(XTtorm  nil  the  taUulaituns  on  yunr 
Omndian  T 1  ncncral  tax  (orni. 
Taxfroisk  Kiiidcs  you  easily  thriiunK 
every  asfx'Ct  of  the  iV>rm  witli 
friendly  promprs  ami  a 
comprehensEve  instrueiLt>n  niLinuaT. 
This  new  software  is  :ivaihiHe  on 
cassette  tape  and  svill  run  on  the 
stand;ird  J-Sli  memory  in  your 
VIC  20  home  cimiputer* 
T(ixpiiel<  lets  you  riiekle  your  ineonie 
tiiN  lorm  at  your  tmn  pace.  A 
conVL'iiient  save-aml-restiire 
function  lets  you  refonl  ;inil  review 
historical  results.  Prolessionsil 
etlitin^;  features  iissure  eiisy  !1ik1 
accurate  data  entry,  Tii\/)iicl(  puts 
the  |ii)vver  of  tax  ^1odellin^;  and 
plaiininj!  lor  suhsequeni  yeinsi  in 
yOtir  hLUuisi  totiay, 

Many  happy  returns 
Because  you  can  calculate  and 
prev'iexe  more  t^x  seeniirios  with 
T(ix/n4i.l(  thmi  you'd  have  the 
patience  or  the  tinu*  to  tin  inarn^ally. 
tliis  sotlware  can  help  you  save  nix 
dollars.  Custom -tiiilored  to  the 
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C;mat.lianTl  f^eneral  (orm.  Taxfttick 
will  he  u(\iated  every  year  to  rellect 
chanties  in  the  government's  income 
tax  regulations.  Innt.ivative  prti^^rani 
desi^!n  allows  us  to  upJiite  Taxpuck 
within  days  ot  the  new  TI's 
nvnlliibility. 

Special  iHtriHluetory  offer 

( )iiier  eiiriy  tuui  nc(  viair  TtotpcicJt  /or 
orilv  Siij.i).^.'  Tliat's  a  ten  dollar 
saving  oif  our  retjular  retail  price  of 
$29.95.  If  you're  h'^^K  Tti-T/^acfi  for 
Christma.s,  U'e'll  sen^l  you  a  sfiecial 
(jilt  larii  to  put  under  the  tree. 
To  use  your  Visd  or  jMcislcrcdni, 
phone  us  toll  free;  or,  send  your 
elieiiue  or  money  order  with  the 
h;uidv  ntail-t>rder  lorm  attached. 
We'll  confirm  your  order  by  return 
niail.  Your  up-to-date  Taxf)(ici< 
cassette  and  manual  v\'ill  he  shipped 
within  1  '5  days  of  the  release  of  the 
laSlTl  general  form. 


Til  (irJer  iiitd  ViM  m  MattcjcatJ 
call  lis  wll-frec: 


Satisfaction  Guaranteed 

We  (guarantee  thiit  you  wil!  tind 
Tiu/iiiik  an  excellent  M)tt«-are  value. 
!f  you  are  not  totally  satisfied,  drop 
us  a  note  to  .-ay  why,  anil  return  the 
product  post  pjtd  to  us  within  10 
days  tor  a  hill  retund  ot  the 


1^800-268--6364 

(from  B.C.,  aiN  I  (;;-iSoo-268-6j6.4)             p u re tinse  price,  ">i^^         [ 

I  Want  Taxpack!  --**^^C 

Please  send  me Taxpacks  'V  $29.95  $ 

Di.scount  $10  iXT  unit  for  orders  heforc  FVe  11,  1981        -  $    ,  . — 

Subtotal  $— 

Nova  Scotia  residents  only,  add  10%  Sales  Tax  +  fl        

Add  $2  per  unit  shipping  .iiid  handling  charjjes  +$___ 

Total  $ 


My  Name 

Address 

City 

Proviivce 

Post.il  Coilc 

Telephone 

□  I  am  buyinfj  Taxpack  ;is  a  yift.  Please  send  me  a  nifl  card.  Attached  please 

find  the  name  and  addreiis  ol  ihe  ivrson(s)  to  receive  Tlixpack. 

MtJ^'  Cht^i^uc  (7T  MiJne>  i  hticr  l\iyiihiL'  UK 

Cosmopolitan  Software  Services  Limited 

(iful  iiuiil  uiih  ihi\  tlT^U^  ftwm  uk 

Box  953  E>ar[moutli,  N«va  Scotia   B2Y  3Z6   Atmt  Order  Desk 


Computer 
Graphics 

The  Age  Of 
Electronic  Art 


Fred  D'Ignazio,  Associate  Editor 

Let's  imagine  we  have  a  time  machine.  We 
climb  on  board.  We  shut  the  door.  We  set 
the  controls  for  Cambridge,  Massachusetts,  in 
early  1961. 

The  time  machine  whirs.  Our  stomachs  feel 
queasy,  as  if  we  were  on  a  rapidly  falling  elevator. 

The  whirring  stops.  The  door  opens. 

We  are  in  a  darkened  laboratory.  The  hulking 
forms  of  giant  computers  tower  overhead  and  sur- 
round us.  In  the  laboratory  is  a  young  man,  un- 
shaven, gazing  at  the  screen  of  a  computer  terminal. 

The  young  man  is  Ivan  Sutherland.  Ivan  is  a 
graduate  student  at  the  Massachusetts  Institute  of 
Technology  in  Cambridge.  He  sits,  frozen,  in  front 
of  the  computer.  It  is  3:30  in  the  morning.  His  wife 
and  kids  are  home  sleeping.  But  here  he  is,  dead 
tired,  half-asleep,  and  eyes  glazed.  Yet  he  has  to 
be  here.  It  is  the  only  time  he  is  allowed  on  the 
computer. 

Sutherland  stares  at  the  computer  screen.  A 
shape  appears.  Sutherland  grins.  "Yaaaaaa-hoooo!" 
he  cheers.  He  dances  around  the  deserted  lab. 

Why  is  Sutherland  so  happy?  Because  he  has 
just  become  the  first  human  being  to  teach  a  com- 
puter to  draw. 

On  the  screen  was  a  straight  line.  That's  all: 
just  a  straight  line.  It  was  special  because  it  was  the 
first  line  ever  draw^n  by  a  computer  -  and  because  it 
opened  a  whole  new  age  of  electronic  art. 
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The  luav  out  the  couiptitcr  "wiuiiow"  oftui  Ah'  Force  flight 
simulator.  The  uUiv-hii^Ii  resolution  avupiiter  n)i«s,'i's  oj  the 
jets  niui  the  •ground  ik'tinotuv  in  color,  i»  3-D,  aiul  in  motion. 
(Courtesy  tiums  tV  StitlierliDitl.) 
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Moiv  iimph'  t^mp]}- 
ks:  a  giant  lellcr  A 
made  from  several 
characters  pr'uiicd 
one  on  toj)  of  the 
oilier  with  a  printer. 
Note  thai  the  A  Is 
printed  01]  a  i^raph- 
pnper^rid  t't  Utile 
Woti-.s.  (Reprinled 
from  Creative  Kid's 
Guide  to  Home 
Computers  In/ 
pemnssioii  of  Double- 
day  &  Company.) 
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Sutherland  was  excited  about  what  he  did.  But 
he  didn't  stop  there;  he  went  on  to  teach  the  com- 
puter how  to  draw  new  things.  He  taught  the 
computer  to  change  the  straight  line  into  an  elastic 
rubber  band.  He  had  the  computer  bend  the  line, 
shrink  it,  and  stretch  it. 

He  taught  the  computer  to  draw  other  shapes, 
too:  circles,  triangles,  squares,  and  polygons.  He 
taught  the  computer  to  spin  the  circles,  rotate  the 
triangles,  and  fold  the  squares  like  pieces  of  con- 
struction paper. 

Sutherland  published  his  findings  in  a  book 
called  The  Electronic  Skcfchpiui.  1  lis  enthusiasm 
and  knowledge  about  computer  art  inspired  a 
whole  generation  of  voung  people  to  learn  how 
to  teach  computers  to  draw  pictures. 

Sutherland  and  his  friend,  David  Evans, 
moved  to  Salt  Lake  City,  Utah,  and  founded  the 


vvorld'.s  best  contpitler  grnpliics  company,  Evans  & 
Sutherland. 

Evans  &  Sutherland  now  builds  million-dollar 
flight  simulators  for  the  U.S.  Air  Force.  The 
simulators  look  like  the  inside  of  an  airplane's 
cockpit  -  except  that  the  "windows"  are  all  com- 
puter screens.  When  a  pilot  trainee  operates  the 
controls  of  the  plane,  he  or  she  is  really  controlling 
the  computer.  The  computer  images  on  the  win- 
dows look  like  what  pilots  would  see  if  they  were 
flying  a  real  plane. 

Sutherland  and  his  graphics  computers  are 
world-t'amuus.  Yet  it  all  started  one  cold,  dark 
morning  when  he  taught  a  computer  how  to  draw 
a  straigiil  line. 


Pictnre  of  stars.  Earth,  and  the  Starship  Enterprise.  A 
computer  pro-^rain  /I'^/jfs  the  pixels  on  the  TV  screen. 
(Courtesy  rC A.) 
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You  ain  huild  coniplicated  shapes  in/  combiiiin^^  simple, 
rectangular  building  blocks  or  special  graphics  characters. 
Shoivn  are  liiree  letters  of  the  alphabet  and  a  rocket.  When 
the  rocket  Is  reduced,  It  becomes  much  more  realistic. 
(Photo  by  Alice  CoUetle.  Courtesy  of  lioselta  Inc.  Reprinted 
from  Sm.iil  Ciimputers  with  permission  of  the  publisher, 
Franklin  Watts.) 


•mmazingly,  your  average  personal  computer  is 
more  powerful  than  Ivan  Sutherland's  warehouse- 
sized  computer  of  1961.  Also,  many  of  today's 
personal  computers  have  graphics  commands 
built  right  into  their  BASIC  language.  Sutherland 
had  to  program  his  computer  lo  draw  bv  feeding 
it  commands  written  in  long,  snake-like  strings  of 
binary  I's  and  O's.  Modern  computers  can  tiraw 
pictures  with  English-like  commands  such  as  PEN 
DOWN,  DRAWTO,  PLOT,  and  EILL. 

Also,  Sutherland's  graphics  were  all  in  black 
and  white.  But  today's  ctimputer  graphics  can  be 
in  color  -  from  Ifi  colors  on  a  VIC-20  and  Commo- 
dore 64  up  to  256  different  colors  on  some 
machines. 

But  no  matter  how  complicated  computer 
graphics  get,  they  must  be  built  in  one  of  three 
ways. 


JUMPMAN'S  AGREATGAME. 
BUT  YOU'VE  GOT  TO  WAiCH  YOUR  STEP. 


'fVr. 


Meet  the  Alienators.  A  fiend- 
ish bunch  who've  planted  bombs 
throughout  your  Jupiter  Command 
Headquarters. 

YtHirjob?  Use  your  lightning 


speed  to  scale  ladders,  scurry 
across  girders,  climb  ropes  and  race 
through  30  levels  to  defuse  the  bombs  before  they  go  off. 

That's  the  kind  of  hot,  non-stop  action  we've 
packed  into  the  award-winningrbest-sellingjumpman,' 
and  intojumpmanjr.'ournew  cartridge  version  with 
12  all -new,  different  and  exciting  screens. 

Both  games  force  you  to  make  tough  choices. 
Should  you  avoid  that  Alienator,  climb  to  the  top 

'■|HS:i  C.K-S,  awnrd  winner. 


and  try  to  work  your  way  down,  or  try  to  hurdle 
him  and  defuse  the  bombs  closest  to  you 
before  they  gooff? 

If  you  move  f,'isl  you'll  earn  extra  lives. 
Bui  if  you're  not  careful,  it's  a  long  wav  tkiwii. 

Sojuinphjit,  And  find  out  why  Jumpmaii 
and  Jumi)nian  Jr  are  on  a  level  all  their  own. 

One  til  four  j>kiyc>-s:  8  speeds;  joy^ikk 
amtroLJiimpman  has  30  screens.  Jumpnuni  Jr. 
has  12  screens. 


STRATtGY  GAMES  fOtt  miACnOH-Gmi  PUTflR. 


Compuler  drawings     -^ 
iiont  Ikwc  to  be  iib- 
siract  t^amictric  shapes. 
VV/iJ/  not  (/rare  an  air- 
borih'  fiilam,  a  <fallopiug 
horse,  or  n  fierce tinK^ou? 
(Cimrlesy  of  Ihe  I'LXtO 
Projecl.  'Cop\pi;^lil  1979, 
lliiivcrsit]/  of  lilinois  Board 
of  Trustees.) 


First,  you  cnn  use  letters  i>r  special  graphics 
characters  and  comhine  them  into  some  kind  of 
shape.  The  shape  might  bo  a  giant  letter  A,  a  mon- 
ster's face,  or  a  skyscraper.  These  kinds  of  graphics 
are  holdtivers  from  the  days  when  most  computer 
terminals  used  paper  printers  instead  of  video 
display  screens. 

Another  way  to  draw  pictures  on  a  com 
puter's  TV  screen  is  to  divide  the  screen  up 
into  tiny  blocks  called  pixels  (for  picture 
clenicuts).  The  picture  is  built  by  filling 
in  the  blocks.  It's  like  drawing  rough 
pictures  with  graph  paper  and  magic 
markers.  Using  this  technique,  you 
can  make  pictures  of  spaceships, 
human  stick  figures,  or  running 
horses. 

Computers  that  can  display 
large  numbers  of  very  small 
pixels  are  capable  of  creating 
images  with  finer  resolution. 
The  more  pixels,  the  better,  if 
your  TV  screen  is  divided  into 
thousands  of  tiny  building  blocks, 
then  the  pictures  look  smooth  and 
realistic.  On  the  other  hand,  if  the 
building  blocks  are  big,  then  the 
pictures  appear  blocky  and  rough. 
The  image  which  opens  this  article 
was  created  on  a  computer  with 
ultra-high  resolution  -  millions 
of  pixels. 

Most  personal  computers 
let  you  draw  pictures  using  at 
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least  a  thousand  blocks  per  screen.  The 

VlC-20  maximum  is  32,384;  on  the  Com- 
modore 64,  up  to  64,000  are  possible. 
Some  microcomputers  let  you  use  up  to 
a  quarter  of  a  million  blocks.  With  this 
many  blocks  on  the  screen,  they  look  less 
like  blocks  and  more  like  tiny  dots. 
Yet  another  way  to  create  com- 
puter art  is  to  use  turtle  graphics.  Most 
personal  computers,  including  the 
VIC  and  64,  can  run  the  PILOT  or 
Logo  languages.  In  turtle  graph- 
ics, a  small,  imaginary  turtle 
(often  the  shape  of  a  triangle) 
walks  across  the  screen  while 
leaving  behind  a  trail.  By 
issuing  commands  such  as 
TURN  90  and  FORWARD  10, 
shapes  are  drawn. 
The  turtle  draws  pictures  by  connecting  two 
points  on  the  screen  with  a  straight  line.  The  turtle 
can  draw  simple  shapes  such  as  squares  or  tri- 
angles. Or  it  can  draw  lots  of  little  straight  lines  to 
make  a  circle.  The  turtle  makes  the  circle  by  going 
forward  one  tiny  space,  then  turning  to  the  right 
one  degree.  Since  it  takes  360  degrees  to  make  a 
circle,  the  turtle  has  to  go  forward  and  turn  right 
360  times. 

The  turtle  doesn't  have  to  stick  to  circles.  It 
can  make  stars,  snowtlakes,  even  fierce  dragons. 
It  can  make  any  number  of  complicated,  beautiful 


Simple  shapes  ciui 
liirtic gnipliic}^.  (C 


I'e  co)i!bitied  into  beautiful,  Ihree-diiiteii^iouai  sliapes  with 

'omiefiif  of  computer  artist  /iH'  ]acoli<on.) 


WEICOMETOAPSHAI. 
YOU'RE  JUST  IN  TIME  FOR  UINCH. 


^^^Pf^g^^REiff;^' 


mms^s^m^ 


J^B3 


55SE^i^^^^3vj^  i"-' 


''V^^^'^'-'-  ^•:?"?''FrH^f^!^c^^t>^'^^ 


ij^-^^^;^.-. 


Boy,  have  you  taken 
a  wrong  tum.  One  moment 
\'ou're  gathering  treasure 
and  the  next  you're  being 
eyed  hke  a  side  of  beef. 

You're  in  the  Gateway 
to  Apshai."  The  new  cart- 
ridge version  of  the  Computer  Game  of  the  Year,* 
Temple  of  Apshai" 

Gateway  has  eight  levels.  And  over  400  dark, 
nasty  chambers  to  explore.  And  because  it's  joy- 
stick controlled,  you'll  have  to  move  faster  than  ever 
But  first  you'll  have  to  consider  your  strategy 


X««5<7aCv 


is  it  U'easui'e  you're  atter;  Or  glory?  Voull 
live  longer  if  you're  greedy,  but  slaying  mon- 
sters racks  up  a  higher  score. 

The  Apshai  series  is  the  standard  by 
which  all  c)tner  adventure  j^ames  are  judged. 
And  novices  will  not  survive. 

They'll  be  eaten. 
Out'  player;  Temple  of  Apshai,  disk/cassette: 
Gateway  to  Apshai.  cartridge,  joystick  control. 


tait»n/TfM  wf  I  >**« 


STRATtCY  GAMES  FOR  H/f  ACnON-CMff  PUnR. 
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You'll  never  see  Iniocom  s  j^raphics 
on  any  computer  screen.  Because 
there's  never  been  a  computer  built 
by  man  that  could  handle  the  images 
we  produce.  And,  there  never  will  be. 
We  draw  our  graphics  from  the 
limitless  imagciT  of  your  imagi- 
nation—a technology  so  power- 
ful, it  makes  any  picture 
that's  ever  come  out  of  a 
screen  look  like  graffiti 
by  comparison.  And 
nobody  knows  how 
to  unleash  your 
imagination  like 
Infocom. 

Through  our 
prose,  \'our 
imagination 
:-.  makes  you  part 

of  our  stories, 
in  ctjntrol  of 
what  you  do 
and  where  you 
go— yet  unable 
to  predict  or  con- 
trol the  course  of 
events.  You're 
confronted  with 
situations  and  log- 
ical puzzles  the  like  of 
which  you  won't  find  elsewhere. 
And  you're  immersed  in  rich  emn 
ronments  alive  with  personalities  as 
real  as  any  you'll  meet  in  the  flesh— 
yet  all  the  more  vi\'id  liecause 
the\''re  perceived  directly  by  your 
mind's  eye,  not  through  your  exter- 
nal senses.  The  method  to  this 
magic?  \\'e'\^e  found  the  way  to  plug 
our  prose  right  into  youi-  psyche,  and 
catapult  you  into  a  whole  new 
dimension. 

Take  some  tough  critics'  words 
about  our  words.  SOFTIALK,  for 
example,  called  ZORK®  Ill's  prose 


"far  more  graphic  than  any  depiction 
yet  (icliieved  bv  an  adventure  with 
graphics."  And  the  NEW  YORK 
TIMES  saw  fit  to  print  that  our 
DEADLINE'^'  is  "an  amazing  feat 
of  progi-amming."  Even  a  journal  as 
video-oriented  as  ELECTRONIC 
(JAMES  found  Infocom  jirose  to  be 
such  an  eye-o[)ener,  they  named  one 
of  our  games  their  Best  Adventure 
of  1983. 

Better  still,  bring  an  Infocom  game 
home  with  you.  Discover  firsthand 
why  thousands  upon  thousands  of 
discriminating  game  [flayers  keep 
turning  eveiything  we  write  into 
instantaneous  bestsellers. 

Step  up  to  Infocom.  All  words.  No 
gi-affiti.  The  secret  reaches  of  your 
mind  are  beckoning.  A  whole  new 
dimension  is  in  there  waiting  for  you. 


inpoconi 

The  next  dimension. 

Infocom.  Im-..  .'i.')  Whfi'k'r  St..  CiiuiiridKe.  M.\  fl2l.'iH 

V<v  \iw:  .\fiiAe  \L  Aim,  (.'(mmiiiiinp  ill,  L'I';.\!  S'.  tWX  Kjiiiihu*-. 
y>VX  HT 1 1,  IKM.  NtX  All'.  NEC  IfWWI.  Ojlxmr.  Tl  Prnfrvkma). 

THS!iiiM.»MI.THS«IM.«MIII 


shapes  -  all  from  tiny  straight  lines  (see  example 
printout). 

The  turtle  usually  draws  with  lines  made  up 
of  dozens  of  blocks  strung  together.  But  its  lines 
could  be  made  up  of  special  figures  or  letters  of 
the  alphabet  (see  printout). 


Computer  art  will  be  more  like  drawing  with  a 
pen^  pencil,  or  paintbrush. 

One  relatively  new  device  is  the  light  pen. 
The  pen  is  wired  to  the  computer.  As  you  touch 
the  tip  of  the  pen  to  the  screen  and  move  it  across 
the  glass,  it  leaves  an  electronic  "line."  Some  light 


.^ 


.  \ 


A* 


Jabbenwocky 

Figurt's  am  I'vcii  bedniwii  mth  worth.  (Courtesi/  of  computer  artist  Joe  facobson .  Reprinted  from  Creative  Kid's  Guide 
to  Home  Computers  jvitli  jn'rniissian  ofDoubkday  &  Company.) 


u 


ntil  recently,  the  only  way  to  make  computer 
graphics  was  to  type  commands  on  the  computer 
keyboarci.  But  that's  not  the  way  traditional  artists 
draw.  They  use  pencils,  pens,  and  paintbrushes. 
They  draw  the  picture  directly  on  a  piece  of  paper. 
They  don't  have  to  type  a  PAINT  command  on 
their  paintl'>rush,  or  a  SKETCH  coiTimaiid  on  their 
pencil. 

Now  computers  are  being  made  to  work  with 
ec]uipment  and  programs  that  will  make  it  as  easy 
to  draw  pictures  on  a  video  screen  as  on  paper. 
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pens  draw  in  different  colors.  Others  let  you  touch 
the  screen  and  fili  in  a  whole  picture  with  a  par- 
ticular color.  With  a  single  touch,  you  could  paint 
the  sky  blue,  clouds  white,  or  a  robot  metallic 
orange  (see  photo). 

Another  device  is  the  grapiiics  tablet.  The 
tablet  is  a  flat  plastic  rectangle  or  .square.  You 
mount  a  picture  you  want  to  trace  on  top  of  the 
tablet.  Above  your  picture  is  a  plashc  arm,  often 
with  a  magnifying  glass  on  the  end. 

You  trace  the  picture  by  moving  the  tip  of  the 


COM  64 
VIC  20 
APPLE 
ATARI 

OWNERS 


(SSS 


ni 


iiiiiie 


fUiliui 


®M3[!0Sli7KII27Si?zaQ9 


■IM  0t4.5i«l«  •  v<tlSttr;ttr  tF  .&>f  ftfii  gW-tiNE.  K.C. 


Sterrii  On-Llne  BuIMing,  Coarsegold,  CA  93614 
(209)  683-6S5B 
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Drawing  pictures  directly  on  the  TV  screen  with  a  light  pen. 
(Courtesy  af  Matsushita  Electric.) 


plastic  arm  above  each  line  in  the  picture.  The 
arm  and  the  graphics  tablet  are  wired  to  the  com- 
puter. As  you  move  the  arm,  it  sends  signals  to 
the  computer.  These  signals  are  an  electronic  copy 
of  your  picture,  stored  in  the  computer's  memory. 
With  just  a  couple  of  commands,  you  can  get  the 
computer  to  display  the  picture  on  the  TV  screen. 
It  is  fuzzier  than  the  original,  and  the  colors  are 
different,  but  it  is  stiil  very  much  like  the  picture 
you  traced  (see  photo). 

You  can  use  a  graphics  tablet  to  make  com- 
puter images  of  maps,  photographs,  shapes, 
drawings  -  almost  anything.  You  also  draw  origi- 
nal pictures  of  your  own  on  graphics  tablets.  An 
electronic  copy  is  stored  inside  the  computer  and 
appears  on  the  TV.  On  some  computers,  you  can 
manipulate  the  picture  once  it  is  inside  the  com- 
puter: shrink  it,  expand  it,  change  its  colors,  spin 
it  around,  or  stretch  it  apart  like  Silly  Putty  (see 
picture  made  by  duplicating  birds), 

^Million-dollar  mainframe  computers  are  being 
used  more  and  more  to  create  graphics  for  things 
like  flight  simulators  and  Hollywood  movies  (such 
as  last  year's  'IRON).  These  computers  are  be- 
coming so  powerful  that,  sometimes,  their  pic- 
tures look  like  photographs  of  real  people,  real 
places,  and  real  things. 

Moviemakers  and  human  artists  are  pro- 


With  ti  graphics  tablet,  t/ou  can  cop}/  iimps.  photogniphs.  or  ilit^grams  into  the  computer  by  tracing  them  with  the  graphics 
anil  wired  to  the  computer.  (Courleai/  of  Versawriter  Inc.i 
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Dorit  let  pnce  g^  in  the  w^ 
of  owning  a  quality  printer. 


Adding  a  printer  to  your  computer  makes 
sense.  But  deciding  which  printer  to  add  can  be 
tricky.  Do  you  settle  for  a  printer  with  limited 
functions  and  an  inexpensive  price  tag  or  buy  a 
more  versatile  printer  that  costs  more  than  your 
computer?  Neither  choice  makes  sense. 

Here's  a  refreshing  option -the  new,  compact 
STX-80  printer  from  Star  Micronics.  it's  the  under 
$200  printer  that's  whisper-quiet,  prints  60  ops 
and  is  ready  to  run  with  most  popular  personal 
computers. 

The  STX-8D  has  deluxe  features  you  would  i- 


r^ 


expect  in  higher  priced  models,  it  prints  a  full  80 
columns  of  crisp,  attractive  characters  with  true 
descenders,  foreign  language  characters  and 
special  symbols.  It  offers  both  finely  detailed  dot- 
addressable  graphics  and  block  graphics. 

And,  of  course,  the  STX-80  comes  with  Star 
Micronics'  180  day  warranty  190  days  on  the 
print  element,.. 

The  STX-80  thermal  printer  from  Star 
Micronics.  It  combines  high  performance  with 
a  very  low  price.  So  now,  there  is  nothing  in 
the  way  of  owning  a  quality  printer. 

^^    'Minufaetursf  s  suggested  retail  price. 


niicronics'inc 


;X7S2J7(21>tJS3t.a56a 


The  new  SlX-80  printer 
for  only  $m* 


bt  this  picture,  a  single  pair  of  birds  was  copied  into  the  computer.  The  computer  duplicated  the  two  birds  dozens  of  times 
to  make  this  beautiful  pattern.  (Courtesy  of  the  PLATO  Project.  Copyright  1979,  Unimrsity  of  Illinois  Board  of  Trustees.) 


grammitig  computers  to  create  movie  and  TV 
scenes  thai  would  be  too  expensive  or  impossible 
to  stage  witli  live  hiniian  actors.  In  days  gone  by, 
a  team  t)!'  human  artists  would  paint  these  scenes 
(called  imiltes).  Now  humans  program  computers 
to  paint  the  scenes.  And  the  scenes  aren't  frozen, 
like  a  still  photo.  The  computer  brings  the  scenes 
to  life.  They  become  realistic  computer  cartoons. 
Computers  that  draw  scenes  for  movies  are 
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far  too  expensive  to  become  personal  computers 
today.  But  scientists  are  inventing  a  new  genera- 
tion of  special-purpose  computer  chips  that  will 
soon  drastically  reduce  the  cost  of  these  com- 
puters. Million-dollar  computers  can  now  fit  on  a 
$5000  graphics  chip.  Hopefully,  one  day  soon, 
these  chips  will  be  inside  personal  computers. 
The  result  will  be  the  birth  of  a  new  era  in  computer 
graphics  and  electronic  art. 


Software  for  the  VIC  20 
and  Commodore  64 '"" 


Tills  stunniti;^  picture  was  made  on  a  supercomputer.  But  soon,  pictures  like 
tlti$  will  he  piisaible  on  ciwri/diii/  perfoiuil  computers.  (Courfesi/  of  computer 
artist  Dr.  Miiviii  L.  Prucitt,  Los  Alamos  Niitionai  Utboratory.) 


Further  Reading 

For  an  overview  of  computer  graphics  and  com- 
puler  art,  I  recommend  the  following  books: 

D'Ignazio,  Fred.  The  Creative  Kid's  Guide  to  Home 
Computers.  New  York:  Doubleday  and  Company, 
Inc.,  1981. 

D'Ignazio,  Fred.  Electromc  Games.  New  York: 
Franklin  Watts,  Inc.,  1982. 

D'Ignazio,  iTcd.  Messner'^  Introduction  to  the 
Computer.  New  York:  Simon  &  Schuster/Julian 
Messner,  1983.  (This  book  contains  my  interviews 
with  many  of  the  pioneers  in  computer  graphics 
and  computer  art.) 

Green  berg,  Donald  (and  others).  Tlw  Computer 
hmige:  Applications  of  Computer  Graphics.  Reading, 


MA:  Addison-Wesley,  1982. 
(This  is  an  expensive  book.  But 
it  has  beautiful  color  pictures 
and  is  a  good,  clear  introduction 
to  computer  graphics.  1  recom- 
mend it  for  your  computer  class 
at  school  or  for  your  library.) 

Leavitt,  Ruth.  The  Artist  and  the 
Computer.  New  York:  Harmony 
Books,  1976. 

If  you  are  ready  to  start 

creating  computer  art  of  your 
own,  you  should  look  at: 

Myers,  Roy.  Microcomputer 
Graphics.  Reading,  MA:  Addison- 
Wesley,  1982.  (Lots  of  Apple  II 
BASIC  examples.) 

Thornburg,  David.  Picture  This! 
Reading,  MA:  Addison-Wesley, 
1982.  (Lots  of  examples  in  Logo 
and  Atari  PILOT.) 


Electronic  artists  are  programming  computers  to  draw 
cartoon-like  scenes  and  cartoon  characters  and  creatures. 
fGwrfc'sy  of  MAGI  Inc.) 
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The  hardest  thing  for  computers  to  draw  is  people.  Now 
scientists  at  Ohio  State  University  and  elsewhere  are  Tiiorking 
to  program  computers  to  draw  realistic  pictures  of  human 
bemgs  in  action.  {Courtesy  of  Dr .  Charles  Csuri,  Ohio  State 
University.)  Q 
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The  Commodore  & 
Spreadsheet  that 
puts  you  a 


CALC  RESULT.. The  one  spfeadsheet  guaranteed  to  turn 
your  Commodofe  into  a  powertui  financia!  tool. 
Offering  you  every  feature  found  on  ottier  more 
expensive  programs  for  mucfi  less  the  cost. 
Flexible. ..you  can  view  four  different  areas  at  once 
Versatile...customize  your  own  print  formats 
Distinctive... display  beautffut  color  graphics 
CALC  RiiSUU  Advanced  is  a  three-dimensional 
spreadsheet  witfi  built-in  HELP  (unction  and  32  pages 
of  memory.  For  tlie  Commodore  64  S  149.95.  For  the 
CBIvl'"8032  $199,00. 

For  first  time  users  CALC  RESULT  Easy  gives  you  a  fast  way 
to  perform  financial  calculations— easily.  For  ttie 
Commodore  64  S79,95. 

For  a  down  to  eartfi  demonstration  of  either  version  visit 
your  local  dealer  today. 


V  software  ab^ 


-a  campany  in  the  DaUtronic  group- 


Distributed  b 


'  Aimnmaote.W  is  a  tfodBinafti  o'  Cofnmpdodj  Business  Mnchtnos 


Computer 
eting 


Wmi 


Services,  inc 

300  W  MorltonPiltt'  Chf.'rryHill  fJJ  0800'/ 


The  Inner  World 
Of  Computers 

Part  1 :  Binary  Numbers 


Tom  Prendergast 


Do  you  ever  wonder  what  happens  after  you 
type  RUN?  What  goes  on  inside  the  computer? 
How  a  machine  can  "think"  just  by  manip- 
ulating numbers?  This  new  series  shows  how 
computers  work  by  explaining  computer  math 
in  a  nontechnical  way.  It's  especially  recom- 
mended for  those  who  are  following  our 
monthly  column  "Machine  Language  For 
Beginners." 


I  hated  math  in  school.  I  skipped  more  math 
classes  than  some  people  skip  gym.  Numbers 
made  me  numb.  Especially  when  the  teacher  spent 
every  period  filling  up  the  blackboard  with  funny 
little  chalkmarks  -  then  erasing  the  whole  board 
before  explaining  what  he'd  done. 

That's  why  1  wouldn't  buy  a  computer.  They 
scared  me.  A  computer  is  for  numbers,  right? 
And  who  needs  a  computer  when  you  can  buy  a 
calculator  that  fits  into  your  shirt  pocket  and  costs 
a  whole  lot  less!  Then  I  bought  a  word  processor 
to  replace  my  typewriter-  and  discovered  I'd 
bought  a  computer! 

I  discovered  something  else  after  I'd  been 
running  my  computer-disguised-as-a-word-pro- 
cessor  for  a  couple  of  months:  that  I  shouldn't 
have  been  scared  of  computers  in  the  first  place. 
Because  computers  don't  use  numbers!  Sure,  they 
do  numbers.  Computers  do  addition,  subtraction, 
multiplication,  division  -  even  square  roots  and 
sines  and  cosines  and  all  that  advanced 
mathematical  stuff-  but  computers  don't  "under- 
stand" numbers  any  better  than  I  did,  or  do. 
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"Binani  Castle"  is  a  sittiple  program  thai  lets  you  practice 
recogtiizing  four-bit  binary  mimbers  iVlC  versioti). 


Maybe  you  think  it's  adding  2  +  2,  but  all  it's  doing 
is  setting  little  switches  ON  and  OFF  according  to 
certain  patterns. 

We  input  a  sequence  of  PATTERNS  into  the 
computer's  memory  -  that's  called  programming  - 
and  when  the  program  is  run,  these  patterns  are 
taken  one-by-one  and  the  computer's  thousands 
of  electronic  switches  are  set  according  to  these 
patterns.  I  like  to  think  of  it  as  little  ELFS  (ELec- 
tronic  FingerS)  setting  those  switches,  but  hard- 
headed  number  types  insist  it's  binary. 

"Here  we  go!"  I  can  hear  the  groans.  "Now 
he's  gonna  explain  binary  with  rows  of  light  bulbs 
turned  on  and  off." 
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You  deserve  the  best.  You've  earned  It.  Now  reward  yourself  with  a  session  of  Night  Mission  PINBALL, 
the  most  realistic  and  challenging  arcade  simulation  ever  conceived!  ■  Stunning  graphics  and  dazzling 
^-       ir~rr~     sound  effects  put  Night  Mission  PiNBALL  in  a  class  by  itself.  Game  features:  multl- 
\   j^^'jTl^.r  1  ball  and  multi-player  capabilities,  ten  different  professionally  designed  levels  of  play, 
.     S|p*<  'J  "^'^      and  an  editor  that  lets  you  create  your  own  custom  modes.  ■  So  taite  a  brea)<  with 
W'"%  I  \      Night  Mission  PiNBALL  from  SubLOGiC.  Winner  of  eecfronfc  Games  magazine's 
■^V-'&i..  ifll  n      1983  Arcade  Award  for  Best  Computer  Audio/Visual  EHects. 


See  your  dealer . . .     ©[LQ[o)LOGIC 


Of  write  or  call  for  more  information.  For  direct  orders  please  add  SI  .SO  for 
shipping  and  specify  UPS  or  first  class  mail  delivery.  Illinois  residents  add  5% 
sales  tax.  American  Express,  Diner's  Club,  MasterCard,  and  Visa  accepted. 

Order  Line:  800/637-4983 


Oorporatiort 

713  Edgebrook  Drive 
Champaign  iL  61820 

(217)  359-8482  Telex:  206995 


Well,  yes.  I'm  going  to  explain  binary,  and 
an  easy  way  to  learn  binary  numbers  up  to  15  - 
alnnost  all  the  binary  you'll  ever  need  to  know. 
But  forget  the  light  bulbs.  All  you  get  from  turning 
a  bunch  of  dumb  light  bulbs  on  and  off  is  a  lot  of 
heat.  Maybe  light  bulbs  explain  binary,  but  they 
don't  explain  computers. 

Because  a  computer  doesn't  understand  bi- 
nary -  or  octal,  or  decimal,  or  hexadecimal  -  or 
any  kind  of  numbers.  But  let's  not  split  hairs. 
Whether  a  computer  uses  binary,  or  we  use  binary 
to  tell  the  ELFS  how  to  set  a  computer's  switches, 
it  amounts  to  the  same  thing.  And  while  you  don't 
have  to  know  what's  going  on  inside  a  computer 
to  run  one  -  any  more  than  you  need  to  know 
what's  going  on  inside  a  clock  to  tell  time  -  it's 
the  binary  manipulation  of  those  switch-patterns 
that  puts  the  magic  into  your  computing.  Let  me 
repeat  that. 

Binary  puts  magic  iitto  your  computing. 

Binary  also  comes  in  handy  if  you  decide  to 
learn  machine  language  someday,  or  even  to  un- 
derstand how  PEEK  and  POKE  work  in  BASIC. 

Position  Is  Everything  In  Life 

Binary  is  easier  if  you  take  it  a  few  bits  at  a  time. 
Ones  are  the  only  digits  that  have  any  value  in 
binary,  so  1  equals  one  and  0  equals  nothing.  Not 
that  zero  just  sits  there  and  does  nothing.  The 
invention  of  zero  was  probably  the  greatest  in- 
vention of  all  time,  bigger  than  the  wheel.  A  I 
floating  around  all  by  itself  could  be  just  a  1,  or  a 
10,  or  100,  or  1000. 

There's  a  difference,  right?  Zero  acts  as  a 
"place  holder"  to  show  where  we've  positioned 
the  1.  And  that's  important  because  a  binary  1 
doubles  in  value  every  move  to  the  left  -  rather 
than  multiplying  by  10,  as  in  our  familiar  decimal 
system.  That's  why,  in  binary,  10  equals  2,  100 
equals  4,  and  1000  equals  8. 

We  take  the  place  system  so  much  for  granted 
in  decimal  (where  every  digit  increases  10  times 
in  value  as  it  moves  left)  that  we're  liable  to  forget 
that  when  we  go  to  another  number  system.  So 
let's  repeat: 

Binary  values  double  as  zve  move  to  the  left. 

Study  the  list  below  for  a  moment  to  see  the 
pattern: 

Binary  =  Decimal 

1  =  1 

10  =  2     (2*1  > 

100  =  4     (2*2) 

1000  =  8     (2*4) 

1010  =  10     (8  +  2) 

1100  =  12     (8  +  4) 

Those  are  the  even  numbers  (except  for  the  1)  and 
here  are  the  odd  numbers: 
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Binary  =  Decimal 

11=3     (2  +  1) 

101  =  5     (4  +  1) 

111=7  (4  +  3) 
1001  =  9  (8  +  1) 
1011  =  11  (8  +  3) 
1101=13  (8  +  4  +  1) 
1111  =  15  (8  +  4  +  3) 

The  15-Cent  Computer 

I  don't  know  about  you,  but  my  eyes  glaze  over 
when  1  look  at  tables  of  numbers.  Words  I  can 
read,  but  numbers  don't  mean. a  thing  unless  1 
can  attach  something  .solid  and  meaningful  to 
them.  So  what's  more  solid  than  money?  Here's 
how  piles  of  pennies  show  binary  place  values: 


4  2  1 

MAeiC  NUMBERS 

IF  YOU  THIKK  OF  &1NARV  AS  PILES  Of 
PENNIES  [toUPLINS  EVERy  PUCE  TO 
THE  LEFT,  ITfe  EASY  TO  REMEMBER  THE 
PUCE  VALUES, 


=  15  ftwj'e 


You  can  do  the  same  thing,  with  real  pennies. 
Collect  15  pennies  right  now.  Put  down  one  penny 
for  first  place,  two  pennies  for  second  place,  four 
pennies  next,  and  eight  pennies  for  the  pile  at  the 
end.  Four  piles,  right? 

Now  cut  four  paper  circles  the  size  of  a  penny 
to  blank  out  any  pile  that  may  have  a  value  of 
zero,  and  your  15-cent  computer  is  ready  to  com- 
pute. (1  glued  my  stacks  of  pennies  together  with 
white  glue  so  that  I  wouldn't  have  to  count  out  8, 
4,  2,  and  1  each  time,  and  pasted  the  paper  circles 
on  the  bottoms  so  that  1  could  set  any  pile  to  zero 
just  by  turning  it  upside  down  -  but  you  can  skip 
this  refinement  until  you  see  whether  you  like  the 
idea.) 

Programming  The  15-Cent 
Computer 

Two  seems  to  be  the  binary  number  most  difficult 


maze 


Telengard:  How  low  can  you  go? 


We've  created  a  subterranean  monster.  Tifty 
stories  low. 

That's  the  number  of  levels  in  the  TELEMQARD 
dungeon. 

Each  labyrinthine  level  holds  hundreds  of  dark  chambers 
and  Lomb-like  corridors  for  the  mighty  adventurer  to  ex- 
plore. 11  goes  wilhout  saying  that  a  shifting  collection  of 
hideous  monsters  with  unpredictable  behavior  patterns  can 
mal^e  life  in  the  TELEriQARD  maze  quite  interesting— and 
frequently  quite  short! 

Using  wits,  magic  and  true  grit,  your  character  delves 
deeper  and  deeper  into  the  depths  of  TELEMQAKD  in  ttiis 
realtime  fantasy  role-playing  game.  Available  on  cassette 
for  Conmiodore"  64,  Atari"  MorTic  Computers  (40K), 
TRS-aO"  Mods.  I /111  (J2h;)  and  PET'  2001  (32  K)  lor  a 
ghoulish  $23.00.  48K  diskettes  for  Apple"  II,  Atari'  ,  Com- 
modore' 64  and  TRS-80"  available  also,  for  $28.00, 

ARD  FOR  THOSE  WHO  DOW'T  DIG  UnDERGKODnO  GAMES  .  .  . 
There's  B- 1  nUCLCAR  BOMBER,  a  Majl-bitlny  solitaire  simulation 
of  a  mantled  B-l  on  a  mission  over  the  Sovit-t  Union,  Your  plane  is 
equipped  with  s\\  rhocnix  l^lssilcs,  a  out:  megaton  warhead  and 
orders  to  retallatel  Cassette  for  Commodore  64,  Atari  Home  Com- 
puters (32i\),  T199/4  8f  4A(ir)K),  VIC-20(ieK),  Timex/Sinclalr  i  000 
(16K),  and  TRS-SO  Mods.  I/Ill  (16ki  are  available  for  an  explosive 
$16,00,  Diskette  versions  (or  Apple  (48K),  TR5-80  (32K),  Atari  (24k) 
and  IBM  (48k)  just  $21.00. 


NUKEWAR:  tJefend  your  country  t>y  massive  espionage  efforts,  or 
by  building  jet  lighter  bombers,  missile.^,  submarines  and  ABM's. 
Your  cold  and  calculating  computer  will  choose  its  own  slrategyl 
Cassette  for  Commodore  64,  VIC-20(ICKt.  TKS-SO  Mods.  I /III  (1 6k) 
and  Atari  Home  Computers  just  SI  6.00. 

FOOTBALL  STRATEGY:  Animated  action  on  a  scrolling  field,  A 
hcad-to-head  challenge  or  solitaire  as  you  select  the  t)cst  offensive 
or  defensive  plays  in  response  to  your  opponent.  Commodore  64, 
Atari  Home  Computers  (32k)  and  TkS-80  Models  I /III/ IV  (16K) 
cassette  for  $16.00.  Atari  (32k),  IBM  (64K)  and  TRS-80  Models 
i/lll/iV  (32K)  diskettes  available  at  $21.00. 

T.G.I.F.:  Thank  Goodness  It's  Triday!  Avalon  Hill's  new  party  game 
lor  one  lo  lour  players  recreating  an  oltennot-sotypical  week  in 
Hie  lives  of  the  working  class.  Ilaif  tlic  fun  is  just  making  it  from 
Monday  to  Sunday.  Commodore  64,  Atari  Home  Computers  (40k) 
cassette  for  a  meager  $20.00.  Atari  diskette  [48k)  for  S25.0O, 

AVAILABLE  WHEREVER  GOOD  COMPUTER  GAMES  ARE 
SOLD  or  call  Toil-Free;  1  (800)  638-9292  for  the  name  of  a 
store  near  you.  Ask  for  Operator  C. 
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a  Division  of  the 


Avalon  Hill  Game  Company 

4517  Harford  Road,  Baltimore,  MD  21214  U,S.A.  Earth 

'  Tradem.irKs  of  Tandy  Corp,,  Apttle  Cotripiili^r^,  CotriTTiodore  Busliu^bs  Machim-s,  WarnEzr 
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for  people  to  grasp  (because  it  looks  like  our  deci- 
mal 10).  So  let's  make  that  our  first  "program." 

Zero  the  8-  and  4-penny  piles  and  the  single 
penny  with  the  blank  paper  circles  {if  you've  got 
the  paper  circles  pasted  on,  just  turn  the  piles 
over  so  that  the  blank  side  is  up).  This  leaves  the 
second-place  pile  as  is^  the  only  pile  that  has  a 
value.  Your  pennies  should  now  look  like  this: 

0010=2 


O  O  1  O 

Now  pick  up  the  second-place  pile  and  count 
the  pennies.  Two  of  them,  right?  If  you  think  of 
the  second  binary  place  as  always  having  a  value 
of  two,  it's  easy  to  visualize  10  (0010  with  "leading 
zeroes")  as  a  two! 

Practice  some  more  binary  numbers,  making 
sure  you  keep  the  8-pile,  the  4-pile,  the  2-pile, 
and  the  single  penny  in  that  order.  If  n  pile  has  a 
value,  that  value  is  added  to  any  other  values.  So, 
for  instance,  0000  -  all  zeroes  -  would  be  0  + 
0  -I-  0  -t-  0,  or  zero;  0001  would  be  0  -I-  0  -I-  0  + 1  =  1  ; 
OOn  would  be  0  +  0-1-2  +  1  =3,  and  so  on.  With 
every  pile  showing  a  value  (1111),  the  number 
would  he  8  +  4  +  2+ 1  =  15. 

Here  are  all  the  binary  numbers  to  15: 


0000=0 

0101=5 

1010  =  10 

0001  =  1 

0110  =  6 

1011  =  11 

0010  =  2 

0111  ==7 

1100  =  12 

0011  =  3 

1000  =  8 

1101  =  13 

0100  =  4 

1001=9 

1110  =  14 

1111  =  15 

The  15-cent  computer  is  OK  for  binary  up  to 
15,  but  what  about  the  really  big  numbers?  You 
won't  need  them.  The  VIC  and  the  64  automati- 
cally process  decimal  into  binary.  For  bit  musking 
and  other  tricky  maneuvers,  it's  nice  to  know  the 
binary  for  255,  128,  64,  32,  and  16,  but  we'll  get 
into  that  next  month.  I'll  also  show  you  an  easy 
way  of  converting  any  decimal  number  to  binary. 

For  now,  though,  practice  your  4-bit  binary 
so  that  you'll  be  able  to  write  or  instantly  recognize 
any  binary  number  from  0  to  15. 

Putting  The  Hex  On  Blnaiy 

Hexiideciiiml,  or  hex  as  it's  usually  called,  is  thai 
funny  combination  of  numbers  and  letters  with  a 
dollar  sign,  like  $F2  for  instance.  The  dollar 
sign  is  here  to  toll  you  that  what  follows  is  a  hex 
number  and  not  the  name  of  a  plane  or  some 
creature  from  outer  space,  and  the  letters  are  there 
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because  hex  uses  A,  B,  C,  D,  E,  and  F  for  the  values 
10,  11,  12,  13,  14,  and  15.  (In  he.x,  $10  =  16.) 

Hang  on  now,  because  we're  coming  down 
the  home  stretch. 

ilex  is  shortiuuni  far  biiiaii/. 

I  used  to  think  the  people  who  design  com- 
puters dream  up  all  those  cra/.y  number  systems 
just  to  make  it  hard  for  us  nincompoops.  Good 
for  your  character,  you  might  say.  But  hex  saves 
you  from  going  completely  nuts  trying  to  re- 
member all  those  binary  I's  and  O's  when  you're 
doing  machine  language  because  hex  is  shorthand 
for  binary.  Another  beautiful  thing  about  hex  is 
that  every  four  bits  of  binary  is  a  direct  conversion 
to  hex.  And  that's  the  reason  for  keeping  our  bi- 
nary to  the  15-and-under  limit  for  now. 

Take  decimal  65535,  for  instance,  the  highest 
memory  address  on  your  64  or  VIC.  65535  is 
1111111111111111  in  binary,  but  $FFFF  in  hex. 
Much  easier  to  remember,  right?  Lei's  nibble  on 
thai  for  a  bit  (a  mjbbie  is  four  bits,  half  a  byic).  First 
we  separate  all  those  I's  into  easier-to-handle  4- 
bit  nybbles: 

1111    1111    1111    1111 
F  F  F  F 

Then,  presto!  All  we  have  to  do  is  put  the 
hex  values  for  each  nybble  directly  underneath, 
and  that's  our  conversion;  65535  (decimal)  =  $FFFF 
(hex).  Hard  to  believe  it's  that  simple,  isn't  it? 

Sure,  the  far  left  nybble's  F  has  a  value  of 
61444,  the  F  beside  that  has  a  value  of  3840,  the  F 
next  to  that  has  a  value  of  240,  and  the  first-place 
nybble's  F  has  a  value  of  15  -  but  the  computer 
doesn't  know  that.  A  computer  doesn't  under- 
stand numbers,  remember?  It  just  sets  switches 
according  to  certain  binary  patterns.  When  a  bi- 
nary byte  goes  through  the  system,  our  little  ELFS 
(ELectronic  FingerS)  turn  on  a  switch  wherever 
there's  a  1,  but  when  they  see  a  hex  F,  they  turn 
on  four  adjacent  switches. 

Although  you  can  convert  binary  nybbles  to 
hex,  most  programmers  do  it  the  other  way 
around:  they  use  hex  to  visualize  the  binary  pat- 
terns they  want  to  input.  $FF  (111  1  1111),  for  in- 
stance, is  a  pattern  that  turns  every  switch  in  the 
byte  on;  $F0  (1111  0000)  would  turn  on  the  four 
left  switches -and  turn  off  the  four  right  switches; 
$0F  (0000  nil)  turns  off  the  four  left  switches  and 
turns  on  the  four  right  switches. 

As  you  can  see,  you  can  do  a  lot  of  tricks  if 
you  input  directly  in  hex,  but  you  need  a  machine 
language  monitor  for  that  -  such  as  the  VICMON  or 
HES  MON  cartridges,  or  the  monitor  program  in 
Machine  Lmguage  For  Beginners  (by  fiichard 
Mansfield;  COMPUTE!  Books).  Without  a  monitor, 
you'll  have  to  POKE  in  decimal.  But  more  about 
that  next  month  when  I'll  show  you  how  to  convert 
decimal  to  binary/hex. 


"Tlir  Home  AccounUnt 
CTcn  digs  Irans^ttions  Tor  mi  ttme. 

And  thm's  a  big  lime&atcr 

because  [  can  transfer  information 

to  The  Tax  Advantage^^  program 

and  easily  figure  out  wliat  I  owe." 


*  Populjr  CiimjuiUnu,  Mesvi-mhcr,  19H2 
I  Apple  Siilulk,  Afiiil,  I9H2 


>.>  -vjjiSSi^ 


Everyone's  talking  about  The  Home  Accountant* 


Is  ii  becaustr  ir's  ilic  #1  l>c.st.selling 
home  finiince  packiine  in  tliL-  world?  Or 
bt'cnusc  it's  cxircnicly  tliorougli  and 
powerful  and  easy  to  use?  Or  because 
it's  great  for  home  and  business  use? 
Or  because  it  has  up  to  200  budget 
categories  and  handles  up  to  5 
checking  accounts? 

Yes.  Bui  there  are  a  lot  more  reasons 
why  people  buy  Tlie  Home  Accountant. 
And  why  you  wiil,  too. 

Because  The  Home  Accountant  can 
literally  save  you  hours  of  time.  And 
take  the  hcadaclie  out  of  handling  your 
finances.  "Sliether  it's  setting  up  a  budget, 
cataloging  your  expenses,  balancing 
your  checkiiook.s  t>r  handling  your 
credit  cards  and  money  market  funds. 
For  personal  or  business  use. 


'fhe  I  lume  Accountant  will  even 
print  nei  worth  and  financial  state- 
ments. Not  to  mention  being  a  lifesaver 
ai  tax  time.  Especially  when  you're  able 
to  transfer  information  onto  C^ontiiien- 
tal's  The  Tax  Ad\'antage'"  program  and 
figure  out  what  you  owe.  Quickly 

hi  short,  The  Home  Accountant  is  the 
most  effective  sfiftware  program  there 
is  for  managing  your  money.  And  man- 
aging it  easily, 

Stop  by  your  Continental  Softw-jre 
dealer  today  and  pick  up  The  1  ionie 
Accountant.  You'll  see  what  everv'one's 
talking  about. 

The  Home  Accountant  is  available 
for  Apple  Il/Ile,  IBM  I'C/XT,  Atari 
400/800/1200X1.,  Osborne®  TRS-80 
Models  111/4,  Commodore  64,  Texas 


Instruments  Professional,  /.cnilh 
Z  100/110,  Cumpatj  and  KayPro  compu- 
ters, Adual  budget  capacities  wilt  vary 
with  each  a  tmputer. 

For  your  free  48  page  booklet, 
"Tips  For  Buying  Software,"  please 
write  Continental  Software,  11223 
South  Hindry  Avenue,  Los  Angeles, 
CA  90045,  213/417-8031, 
213/417-3003. 


Continental 

Software 


In  the  meantime,  when  you  get  tired  of 
playing  with  your  15-cent  computer,  why  not  try 
building  a  binary  castle? 

Binary  Castle 

This  is  a  little  game  you  can  quickly  type  into  your 
VIC  or  64  and  have  some  fun  with  while  you  con- 
tinue to  sharpen  up  your  binary.  In  this  program, 
square  graphics  have  been  substituted  for  the 
pennies  so  that  you  can  use  the  binary  as  blocks 
to  build  a  castle  that  reaches  high  into  the  sky  (to 
the  border  at  the  top  of  the  screen). 

That's  if  everything  goes  smoothly.  Bui  if 
you  give  even  one  wrong  answer  to  the  Wicked 
Witch  of  the  Hex  when  she  asks  you  what  binary 
number  the  block  represents,  your  castle  will  col- 
lapse and  you'll  lose  all  your  blocks. 

When  you  run  the  program,  a  4-bit  binary 
block  will  appear  at  the  bottom  of  the  screen,  and 
you'll  be  asked  what  binary  number  it  represents. 
If  you  answer  -  or  guess  -  correctly,  a  new  block 
wit!  be  placed  on  top,  and  again  you'll  be  asked 
what  binary  number  it  is. 

If  you  keep  answering  correctly,  your  castle 
will  build  higher  and  higher.  If  you  do  reach  the 
sky,  the  game  restarts  and  you  can  begin  building 
another  castle. 

So,  make  one  mistake  at  any  time  -  answer 
with  the  wrong  number-and  the  castle  is  reduced 
to  "bits"  with  sound  effects  and  lightning  flashes. 
You  then  have  your  choice  of  giving  up  computing 
forever  or  buikling  the  castle  from  the  ground  up 
again.  (You  can  always  shut  the  game  off  until 
you  simmer  down,  too.) 

Incidentally,  the  blocks  build  on  top  of  each 
other  the  way  a  part  of  the  computer  called  the 
stack  stores  BASIC  variables  in  the  VIC  and  64.  So 
you'll  not  only  be  practicing  your  binary,  you'll 
also  be  learning  a  little  about  what  goes  on  inside 
your  computer  while  the  program  is  being  run. 

See  program  listings  on  page  198.  ^ 


A^"- 


COMPUTER 
TUTOR 

Anlmaxpfesentsits 

effective  and  proven 
method  ol  learning 
computer  program- 
ming in  a  simple  and 
easiiy  undetstood  pro 
cess,  Starlina  wtlh  a 
wrv  smali  program. 
you'lllearn  to  expand 
the  priK) ram  simply,  a 
step  al  a  lime,  by 
gradually  inlroducing 
information. 


VIC-20 


S14.g5 
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UmDreiiG 
softujore 

inCORPORATEO 


UMBREU-A 
EDUCATIONAL 


MATH 
FUN! 


...^>..-":,J°^^^'!^'c.- 


l^ 


MATHMACIC\s 
a  lineof  tutorial- 
style  software 
that  teaches  your 
children  the  basics 
of  mathematics. 
Working  at  their 
own  pace,  they  ■       "^ — 

can  learn  addition,  subtraction,  ,  ■> 

multiplication, and  division  of  whole 
numbers  and  fractions. 

Each  program  starts  with  examples  that 
show  how  to  perform  the  particular  math 
function.  The  examples  continue  until 
your  child  feels  comfortable  with  the 
lesson  and  moves  on  to  the  quiz.  Then 
the  quiz  section  tests  and  reinforces  the 
concepts  learned  in  the  examples. 

All  examples  and  quiz  questions  are 
different  every  time  ttie  program  is  run,  so 
you  have  a  wiiole  new  program  eacti  time! 

MATI-I MAGIC '\s  constructive  enter- 
tainment. Its  use  of  color,  graphics, 
music,  and  movement  keep  your  children 
entertained  —  and  learning. 

For  the  VIC-20,  5K  and  16K  versions  are 
available  on  the  same  cassette.  Both 
disk  and  cassette  are  available  for  the 
Commodore  64. 

Umbreiia  software  is  carried  in  sodware  and  department 
stores.  If  you  can't  (ind  it  in  a  store  noar  you,  order  direct 
(torn  USI  by  sending  a  cheque  or  nioney  order  for  S39,95 
(S45  GDN)  to  53  Jill  Crescent,  Bfamatoa,  Ontario,  Canada 
LBS3J1.Add$2for  stiipplng  and  fiandlingand  allow  6  weeks 
for  delivery,  Ontario  residents  please  add  7%  sales  lax. 

Wfien  ordering,  specify  program  n um be r,VtC-20  cassette, 
or  cassette  or  disk  for  the  Commodore  64. 


Projlfain  »  1.  Uvel  3K  AiliJiiton  &  ^blracittm  -  wtwle  numlMrs 


S.  Levol  4/&  AddHiQO  &  sublrJtQIiOh      whore  numtHrr? 


a.  l.a»iil  3/4  Mulllptieallon  il  invasion  -  wliolBnumfcririi 
i.  Lnwil  J>5  Mulllplicalton  &  division  -   wfioienumtwro" 


5u Ijvc^ 3/4 Add< Ikonfts^&lracikon.   Itac1^rt$ 


6-  Lbvoi  1(5  Multlpdciitlon  &  division.    (racHons 


?.  leviHI/S  Adcjillopi  i  aubtf Action  .    tJocimals 


0-  L(;veri4.'S  MultfpJitdlJan  S  dJvJ&fOn  -   tJnciinars 


Deaier  Inquiries  invited. 

W&SDffciT  so*1*afc  t[5'  Ihc  VIC-20  a r>a  COM  64 
n«F«liiffl,  license  fees  or  pulc^a^ts  cinbe  r»golii[«J 

VJe,ZO  and  Commedarit  M  aw  rofllsTcri^rt  Iradn  rrmrkn  or 
CammoCoro  Rljllriesft  Wsrhlnns  Ltd 


urPL-  'ta 
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WIZARD 


FREE 

VIC  Z0/B4 

POCKET 

Relerence 

Guide 

I  S»St  In  Itl'i  . 


Getting  Started 
With  A  Disk  Drive 

Part  I:  The  Basics 

Charles  Brannon,  Program  Editor 


A  disk  drive  can  make  loading  and  saving 
programs  much  easier  and  amplify  the  speed 
and  power  of  your  applications.  However,  a 
disk  drive  is  more  than  just  a  fast  cassette 
recorder  —  its  greater  sophistication  can 
sometimes  be  confusing-  This  series  explores 
the  advantages  of  disk-based  computing,  and 
will  explain  everything  covered  in  the 
VIC-1540  or  VIC-1541  User's  Manual,  plus 
more. 


Maybe  you're  tired  of  searching 
througti  a  box  of  tapes,  then  waiting 
five  or  ten  minutes  for  a  long  pro- 
gram to  load.  Perhaps  you're  using 
your  computer  and  tape  drive  to  keep  track  of  an 
extensive  data  base,  such  as  a  record  collection, 
and  you're  discovering  that  you  can  find  an  item 
faster  yourself.  You  may  even  be  plagued  by  tape 
errors  and  yearning  for  a  reliable  substitute. 

On  the  other  hand,  the  relatively  low  price  of 
a  Commodore  disk  drive  (maybe  more  than  your 
computer  cost)  may  seem  exorbitant  just  for 
higher  speed  and  ease  of  use.  And  if  you  don't 
mind  waiting  ten  minutes  for  a  game  to  load,  you 
probably  don't  need  a  disk  drive.  If,  however,  the 
tape  drive  is  the  weakest  link  in  your  system, 
you'll  reap  a  substantia!  upgrade  from  the 
investment. 

In  any  case,  this  series  will  make  you  aware  of 
the  unique  advantages  and  the  subtle  problems  of 
the  Commodore  1540  and  1541  disk  drives.  We'll 
give  you  the  information  you  need  to  get  started, 
as  well  as  tips  to  make  the  most  of  your  drive. 

46    COMPUTEI's  Gazette    November  1983 


laet's  delve  beneath  the  white  or  tan  plastic  case 
of  your  Commodore  drive.  Knowing  how 
something  works  lends  you  insight  when  you're 
stumped. 

First,  let's  look  at  a  typical  diskette  (we'll  use 
the  terms  disk  and  diskette  interchangeably  unless 
there's  a  need  for  distinction).  Refer  to  the 
cutaway  view  in  Figure  1 .  The  disk  itself  is  like  a 
thin,  limp  (hence  "floppy")  45  rpm  record, 
except  it's  enclosed  in  a  plastic  sheath.  Floppy 
disks  come  in  diameters  of  8  inch  (the  original 
size)  and  5'/^  inch  (called  m in i floppies).  Minifloppies 
are  most  popular  for  personal  computers.  Re- 
cently, several  companies  have  Introduced  micro- 
flopjiies,  but  so  far  no  one  can  agree  whether  to 
standardize  on  the  3,  3'/i,  or  3'/2  inch  size. 

Disks  themselves  are  made  of  flexible  mylar 
coated  with  the  familiar  magnetic  oxide  of  record- 
ing tape.  A  great  deal  of  work  has  gone  into 
improving  the  floppy  disk,  but  the  basic  manu- 
facturing process  is  the  same. 

The  large  disk-manufacturing  companies 
(Scotch,  Verbatim,  BASF,  Maxell,  and  others) 
stamp  out  disks  from  large  sheets  of  coated 
mylar.  All  disks,  single-  and  double-sided,  single 
and  double  density  (we'll  explain  these  terms 
later)  are  stamped  from  the  same  sheet.  The 
manufacturers  then  test  the  disks,  grade  them 
like  eggs,  and  sort  them  into  the  various  classes. 
It's  somewhat  disturbing  to  know  that  the 
average  single  side/single  density  disk  (the  lowest 
grade)  had  to  fail  several  tests  to  fall  into  this 
grade. 

However,  the  much  greater  demand  for 
lower-priced  single  side/single  density  disks  re- 


We  don't  care 
which  computer  you  own. 

Well  help  you 
get  the  most  out  of  it. 


'_/^~''^--:-.~r. 


CompuSeire  puts  a  world  of  information,  communications,  and  entertainment  at  your  fingertips. 

To  learn  more  alKJiit  CompuServe,  call 
tt}||-(ree,  81)0-848-8199,  tor  an  illustrafed 
guide  to  the  CompuServe  Inforinalion 
Service.  The  videotex  service  for  you,  no 
matter  which  computer  you  own. 


CompuSer\f  is  the  easy  to  iiso  videulex 
service  desif^ned  for  tht*  i>ersona[ 
computer  user  and  iiianaHeci  by  the  com- 
niunications  professionals  who  provide 
business  intormatioti  services  to  over  one 
fourth  of  the  FORTUNE  500  companies. 

Subscribers  get  a  wealth  of  useful, 
profitable,  or  just  plain  interesting  infor- 
mation tikenatif)nal  news  wires,  electronic 
Iwnking  and  shop  at  home  services,  and 


sfiphislicaled  financial  data.  Plus,  a 
comnHinitalinns  network  for  electronic 
mail,  a  bulletin  Uainl  for  selling,  swap- 
ping, and  personal  notices  and  a  multi- 
channel CB  simulator 

You  get  games  on  CompuServe,  too. 
Classic  puzzlers,  educational,  sports  and 
adventure  games  and  fantastic  space 
games  featuring  MegaWars,  the  "ultimate 
computer  conflict!' 


CompuServe 

Consumer  Inlorrralion  Service.  P  O  Box  20212 
5000  Ailmglod  Citivlre  Blvd.,  Columbus,  OH  43220 

800-848-81 99  in  Ohio  CaH  614-457-0802 
An  H&R  Block  Compeiny 


quires  that  some  of  the  higher-grade  disks  be 
relabeled  to  satisfy  this  demand.  Therefore,  there 
is  a  good  chance  that  your  disk  will  be  of  higher 
quality  than  it  is  graded  on  the  label. 

When  you  insert  the  disk  in  a  disk  drive  and 
close  the  door,  the  drive  hub  clamps  dowfn  on  the 
disk's  center  ring  (see  photo).  Centering  is  not 
perfect.  A  common  technique  to  improve  the 
centering  is  to  insert  the  disk  while  the  motor  is 
spinning  (enter  LOAD  "$",8). 

The  disk  drive's  read/write  head,  similar  to  a 
tape  recorder's  record/play  head,  must  make 
good  contact  with  the  disk's  surface.  When  the 
door  is  closed,  a  pressure  pad  bears  down  on  the 
disk  from  above  and  presses  the  disk  against  the 
head.  That's  why  the  disk  needs  to  be  floppy,  so 
it  can  flex  with  the  pressure.  Since  the  head  is 
underneath,  the  drive  writes  to  the  underside  of  a 
disk.  Be  aware  of  this  when  handling  a  disk. 

The  moving  head  is  mounted  on  a  linear  track 
that  allows  it  to  slide  forward  and  backward 
across  the  surface.  This  is  similar  to  linear- 
tracking  record  turntables.  In  fact,  the  record 
analogy  is  very  useful  in  understanding  how  a 
disk  drive  works. 

1  f  your  record  player  ran  as  fast  as  a  disk  drive 
(300  revolutions  per  minute),  your  favorite 
albums  would  sound  like  a  high-pitched  squeal. 
This  should  give  you  an  appreciation  of  how  fast 
a  disk  drive  is  compared  to  a  cassette  tape,  which 
moves  at  only  1%  inch  per  .second.  The  high  rpm's 
of  a  disk  drive  account  for  much  of  its  speed,  but 
arc  not  the  only  factor.  Equally  important  is  the 
way  a  disk  drive  finds  what  it's  looking  for  on  a 
disk.  Unlike  a  tape  recorder,  a  disk  drive  can  move 
its  read/write  head  directly  to  the  location  where 
the  data  is  recorded. 

With  a  tape  recorder  (for  either  a  stereo  or  a 
computer),  you  must  search  sequentially  through 
the  tape  for  a  certain  selection  (program  or  song). 
In  other  words,  the  tape  winds  past  a  stationary 
record/play  head,  so  the  head  has  to  wait  until  the 
right  section  of  tape  arrives.  This  method,  called 
sequential  access,  is  inefficient.  You  can  press  Fast 
Forward  to  speed  up  the  winding,  but  finding  the 
right  spot  is  a  haphazard  process  if  you're  not  aid- 
ed by  a  tape  counter.  Even  with  a  tape  counter, 
you  will  find  that  the  numbers  vary  widely  from 
recorder  to  recorder. 

On  a  record  player,  however,  you  just  lift  the 
tone  arm  and  move  it  to  the  desired  track.  You 
can  move  the  tone  arm  directly  to  any  track  on  the 
record,  skipping  over  unwanted  ones.  A  floppy 
disk  also  has  tracks  to  which  the  disk  drive's 
read/write  head  can  move  directly.  This  is  random 
access. 

Disk  tracks  are  somewhat  different  than 
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record  tracks,  however.  A  record  really  has  ovly 
one  very  long  track  which  starts  at  the  rim  and 
spirals  toward  the  center.  On  the  other  hand,  disk 
tracks  are  concentric  circles.  Each  track  is  further 
subdivided  into  arcs  called  sectors.  Each  sector 
holds  a  block  of  information.  The  sector  size  varies 
on  different  machines,  but  is  256  bytes  on  the 
Commodore  1540/1541  disk  drive. 

Most  disks  have  40  tracks,  and  each  track 
usually  has  the  same  number  of  sectors.  An 
average  single  density  disk  can  hold  roughly  lOOK 
(100,000  bytes).  This  varies  according  to  how 
many  sectors  are  stored  per  track.  Double  density 
disks  squeeze  in  more  sectors  per  track.  This  re- 
quires a  better  grade  of  disk  and  requires  greater 
reliability. 


iiiaiik-  look  at  ii  1540^1^1  ilisktirivt:  The  sniiill  wliilr  sijiwrc 
bisecli'il  by  a  horizoitlul  line  /s  tltc  retid/wrilc  luwl;  ^hi/scj/ 
iiliovc  il  IS  tlwfi'll  preastirf  pad.  A  dhk  is  parihdhj  insvrkd. 

Commodore  has  taken  a  clever  approach  to 
density.  The  1540/1541  disk  can  hold  170K  with 
single  density  storage.  It  does  it  by  using  a  vary- 
ing number  of  sectors  per  track  (while  using  only 
35  tracks).  The  outside  tracks  of  a  disk  are  larger 
and  can  proportionally  hold  more  sectors  than  the 
inner  tracks  (see  Figure  2).  This  also  solves  the 
problem  some  drives  have  when  they  try  to  read 
or  write  to  the  inner  tracks,  where  the  sectors  are 
crammed  together. 

Incidentally,  this  is  a  good  time  to  distinguish 
between  soft  and  hard  sectoring.  Hard-sectored 
disk  drives  require  disks  with  a  series  of  holes 
that  are  read  through  a  timing  hole  (see  Figure  1). 
The  holes  tell  these  drives  where  each  sector  is. 
Soft-sectored  drives,  however,  find  each  sector  by 
timing  how  long  it  takes  for  the  disk  to  revolve. 
This  also  can  vary  from  300  rpm  according  to  how 
loosely  or  tightly  the  disk  fits  in  the  jacket.  With 
this  system,  the  single  timing  hole  suffices  (some 
drives  —  those  for  Atari  computers,  for  instance 
—  disregard  the  timing  hole  altogether).  Drives 
that  use  hard  sectoring  (multiple  holes)  cannot 


AT  LAST! 

3-D  scrolling  action 
for  the  Commodore  64 

Sentinel'"  brings  a  new  dimension  to  Com- 
modore 64®  gomes.  From  the  cockpit  of  your 
storship  your  instruments  signal  the  approach 
of  life  forms.  You  shudder  in  horror  as  the  data 
describes  a  legendary  terror.  The  Gorganitor 
approaches!  Are  you  ready  for  this  meeting? 


THE  WAIT  IS  OVER! 

Shamus"  is  here 
for  the  Commodore  6C 

The  odor  tells  you  the  Shadow's  there —  in  one 
of  four  levels  of  32  rooms,  each  bristling  with 
danger.  You  know  it  won't  be  a  high  school  prom 
but  there's  no  turning  back!  Arcade  adventure 
more  intense  than  the  original  with  three  new, 
never  before  seen  maps.  Videogame  Player 
Magazine's  game  of  the  year! 


Both  games  available  at  software  dealers  everywhere.  Or  order  direct  from  Synapse  Elite. 
Only  $34.95  plus  $2  shipping  and  handling  (California  residents  add  (>V2%  soles  tax).  Send 
check,  money  order  or  your  Visa/Mastercard  number. 


5221  Central  Avenue,  Richmond,  CA  94804  •  (415)  527-7751 


use  soft-sector  disks,  but  you  can  use  both  types 
on  your  soft-sectored  1540/1541  drive. 

Fortunately,  you  don't  have  to  remember  all 
this  when  using  the  drive,  since  the  disk  drive's 
internal  Disk  Operating  System  (DOS,  pro- 
nounced "doss")  takes  care  of  managing  sectors. 
All  you  do  is  tell  the  computer  whether  you  want 
to  read  or  write  information  and  the  name  of  the 
/i'/e  involved . 

Many  application  programs  do  this  for  you, 
too.  In  BASIC,  you  just  give  the  SAVE  or  LOAD 
commands  (more  on  this  later).  A  word  processor 
just  asks  you  for  the  filename  and  takes  it  from 
there.  But  you'll  still  be  responsible  for  keeping 
track  of  your  disks  and  following  necessary  care 
and  maintenance  rules. 

Figure  1 :  Cutaway  view 
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*  ou  should  be  careful  to  protect  your  disk  drive 
investment.  Keep  the  disks  within  a  reasonable 
temperature  range.  To  paraphrase  one  disk 
manufacturer,  "If  it's  comfortable  for  you,  it's 
more  than  comfortable  for  your  disk."  Keep  your 
disks  away  from  extreme  cold  (like  your  freezer, 
or  a  mishap  in  the  winter)  and  extreme  heat  (your 
glove  box  in  the  summer,  or  a  heat  source  such  as 
a  radiator  or  a  ventilation  slot). 

Handle  floppy  disks  carefully.  Although 
disks  can  sometimes  bear  being  bent  in  half  and 
still  function  (if  you're  lucky),  don't  take  the  term 
"floppy"  too  literally.  Any  stress  can  flake  off  the 
magnetic  coating  and  cause  read  errors. 

One  more  warning  is  especially  important  — 
since  disks  store  information  magnetically,  keep 
them  away  from  magnetic  fields  and  radiation. 
The  most  common  —  and  hazardous  —  source  of 
strong  magnetic  fields  and  radiation  in  a  home 
computer  system  is  the  TV  or  monitor.  Never  rest 
disks  on  top  of  a  display  device,  and  don't  store 
or  use  them  within  two  feet  of  one. 

Magnetism  is  very  sneaky.  It's  hiding  under 
the  case  of  many  appliances  in  the  form  of  a 
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transformer.  Don't  store  disks  near  power  sup- 
plies, refrigerators,  printers,  etc.  Keep  all 
magnets  miles  away  from  your  equipment.  And 
don't  place  disks  near  a  telephone.  Every  time  a 
phone  rings,  it  sends  out  waves  of  magnetism.  A 
disk  resting  under  a  telephone  (besides  being 
uncomfortably  compressed)  is  a  sitting  duck  for  a 
friendly  phone  call. 

Bn  anufacturers  tell  us  to  treat  disks  as  if  they 
were  eggs.  In  fact,  disks  are  very  resilient  to 
abuse.  Data  processing  people  delight  in  relating 
favorite  horror  stories  about  how  an  apparently 
unrecoverable  disk  was  salvaged.  Here's  my 
favorite : 

I  was  preparing  to  load  a  very  useful  BASIC 
utility  program  when  1  noticed  someone  had 
spilled  a  soft  drink  all  over  this  prized,  uncopy- 
able  disk.  The  gooey  mess  had  jelled,  like  glue, 
and  the  disk  wouldn't  even  turn  inside  the  jacket. 
My  heart  sank,  as  1  realized  the  disk  was  irretriev- 
ably lost. 

My  boss  came  in  response  to  my  cries  and 
appraised  the  situation.  He  cradled  the  mangled 
disk  in  his  hands  and  declared;  "This  disk  can  be 
saved."  I  shook  my  head  in  knowing  disbelief 
and  surrendered  the  magnetic  victim. 

I  watched  my  boss  as  he  undertook  what  I 
figured  was  a  mission  of  folly.  First,  he  took  a 
good,  working,  but  blank  diskette.  He  carefully 
slit  the  edge  of  the  jacket  (see  Figure  1)  and 
removed  the  blank  disk  from  the  envelope. 

He  then  did  the  same  with  the  damaged  disk 
and  carefully  placed  the  syrup-covered  victim  on 
some  paper  towels.  Discarding  the  previously 
removed  blank  disk,  he  brought  the  hopeless  disk 
to  the  sink.  To  my  surprise,  he  held  it  under  a 
stream  of  water,  and  washed  it  with  detergent! 
After  carefully  rinsing  off  the  suds,  he  left  it  to  dry 
on  the  paper  towels. 

To  make  a  long  story  short,  he  inserted  the 
newly  cleaned  disk  inside  the  envelope  he  had 
earlier  readied.  A  piece  of  tape  sealed  the  slit. 

You  guessed  it  —  the  disk  worked!  I  inserted 
it  into  the  disk  drive  and  it  loaded  perfectly.  1  was 
amazed! 

To  be  fair,  though,  I  would  have  to  say  we 
were  very  lucky. 

W  hy  was  the  recovery  of  the  disk  so  important? 
The  reason  is  that  you've  banked  a  lot  of  informa- 
tion on  a  disk.  A  disk  can  hold  170K,  so  you  have 
a  lot  to  lose  if  that  disk  crashes  (fails). 

This  is  a  real  threat  to  a  small  business.  Insur- 
ance will  pay  for  loss  of  equipment  caused  by  fire 
or  theft,  but  the  information  stored  on  the  de- 
stroyed disk  is  worth  hundreds  of  times  the  cost 
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Into  the  violeitt  ¥fOiid  of  video  gdnies, 
t^^l  Romox "  imrodiices  .        ^ 
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tfffS:-- 


ANTIATeRJ^  Ant  or  Anteater— who  will  be 
king  of  the  hill?  Somewhere  along  the  twisting, 


k.  by  an  evtl  space- 
ship, your  only 
chance  of  es-  ^ 
cape  is  through 
"knowledge."  Know- 
ledge of  typing  and  spelling. 
The  faster  you  type,  the  better  your 
chance  of  eluding  the  enemy.  Spelling  home- 
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answe'r  will  be  found.  Until  then,  gamesters  of  not  only  develops  word  POwer-but  iricreases 


with  arcade  excitement.  Cartridges  for  the 
^  Atari®  400/800/1 200XL,  Commodore  Vic  20™ 
I  Commodore  64™,  Texas  Instruments  99/4A/ 


personal  computers.  Cartridges  for  the 
Atari®  400/800/1 200XL,  Commodore  Vic  20^ 
Commodore  64'",  Texas  Instruments  99/4A. 


p}>]s--'-: 


ANTEATER  and  TYPO  are  only  two  of  the  exciting 
recreational  and  educational  games  from  Romox™. 
See  our  complete  selection  at  your  Romox  dealer. 


Romox  Inc.,  476  Vandell  Way,  Campbell,  CA  95008. 

Rorram  is  a  trademark  ot  Romox  Inc.  Alaii  Is  a  irademark  o)  Alaii,  Inc.  VIC  ZO  an<t  Cpmrrtodoro  64  aro 
rSdema™™orTvmodorB  Business  Machines.  Ine.TI  99;4A  is  a  traiJemark  ol  Texas  InslfUfnents. 
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Figure  2: 

Track/Sector  LaYout  —  Ve  Surface 


(Seclorij  are  Nubdivisionii  of  concentric  tracks.) 


of  the  disk.  Not  only  do  you  lose  your  investment 
in  expensive  commercial  software,  but  you  lose 
the  countless  person- hours  it  takes  to  restore  the 
lost  information.  Some  data  processing  facilities 
have  had  to  reenter  tens  of  thousands  of  question- 
naires. 

Even  if  a  home  computer  user  loses  only  his 
or  her  games,  that's  still  a  catastrophe  when  you 


figure  that  disk-based  games  can  cost  at  least  $30 
each.  There  are  some  insurance  policies  that  pay 
claims  for  lost  data,  but  some  disks  are  irreplace- 
able (manufacturer  out  of  business,  discontinued 
software,  etc.). 

With  so  much  potentially  priceless  informa- 
tion on  a  disk,  we  should,  indeed,  treat  it  like 
fragile  china. 

Luckily,  there's  one  thing  you  can  do  to  save 
yourself  in  case  you  lose  your  disk  library:  make 
backup  copies  of  ail  your  important  disks.  Most 
computer  systems  have  some  way  of  duplicating 
a  disk.  If  it  is  your  own  programming,  you  can 
just  SAVE  the  program  to  several  disks.  To  be 
really  secure,  you  should  store  the  backups  in  a 
different  location,  perhaps  even  in  a  fireproof 
safe.  Many  a  programmer  has  breathed  a  heavy 
sigh  of  relief  upon  discovering  that  there  was  in- 
deed a  backup  copy  of  that  irretrievable  program. 

Next  month:  Copy  Protection  And  Piracy  Q 


COMPUTE rs  Gazette 

Toll  Free  Subscription  Order  Line 

800-334-0868 

In  NC  919-275-9809 


„  four  Own  Weatherman 

,      The  new  HAWS  (Home  Auto- 
matic Weather  Station)  com- 
bines a  quality  weather  sensor 
with  software  to  tet  you  track 
weather  conditions  inside  or 
outside  your  home.  HAWS  moni- 
tors weather  data  including  dew 
point,  temperature,  humidity. 
and  atmospheric  pressure;  plots 
historical  data  and  graphicaiiy 
displays  weather  trends,  deter- 
mines the  comfort  and  chill  fac- 
tors to  help  you  dress;  HAWS 
even  forecasts  the  weather  and 
compares  your  predictions  to 
the  local  weatherman's 

HAWS  uses  the  same  sensor 
employed  by  weather  services  in 
60  countries  worldwide.  The 
HAWS  package  costs  only 
$199.95  and  includes  the  sensor, 
cassette  or  floppy  disc  program, 
15-foot  cable  with  connector  for 
the  computer,  and  a  complete 
user's  manual. 

Send  today  or  call  toll  free  to 
order  your  HAWS  package. 


^ 


r  Vic  20'"  or  Commodore  64'"  Computer 

This  exciting,  new  weather  package 

allows  you  to  learn,  monitor,  and  predict 

the  weather  using  the  same  equipment  as 

the  pros. 


Ordering  Information 
Send  $199.95  in  check  or  money  order  payable  to 
Vaisala.  Inc  Include  name,  address,  telephone  num- 
ber, your  computer  model  (VIC  20  or  Commodore  64). 
and  program  preference  (tape  cassette  or  floppy  disc). 
Or  call  toll  free  to  place  your  order 
Ivlajor  credit  cards  accepted. 
Dealer  inquiries  invited. 

1-800-227-3800  ext  HAWS 

VIC  ?0  antJ  CiimmodO")  64  flrp  Iratiediarhs  ol  Commoaoro  EliiCtionica  LW. 


Learn/Teach  Meteorology 

tilore  than  a  toy  or  game. 
HAWS  provides  the  first  oppor- 
tunity to  use  your  computer  as  a 
data  sampler  and  data  analysis 
system  tor  meteorology,  allow- 
ing the  user  to  interact  with 
incoming  data  to  monitor  and 
forecast  weather  conditions. 
HAWS  includes  an  instructive 
software  program  and  a  com- 
plete user's  manual  that  teaches 
meteorological  terms  and  equa- 
tions to  allow  anyone  to  quickly 
grasp  weather  concepts  either  at 
home  or  in  the  classroom  Sim- 
ple plug-in  components  and 
easy  hookup  also  means  you 
can  free  up  your  computer  at 
any  time  for  other  duties.  HAWS 
is  a  great  educational  tool  for 
anyone.  Order  today 

@  VfllSALA 

VAISALA  INC 

2  TOWER  OFFICE  PARK 

WOBURN.  MAUI801 
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Look  at  these 
Features 

•  Fully  screen-oriented 

•  Horizontal  and  vertical  scrolling 

•  Terminal  mode  —  never  seen  before  on  a  wordprocessor 

•  Supports  Commodore  disk  and  cassette  handling 

•  Imbedded  commands 


Wordprocessor 
for 

Commodore  64 


BLIZTEXTiia 
tradfmaik  ol  ELCOMP 
PUBLISHING,   INC. 

Commodom-64   »nd 
VIC'2P  aro  tradnnirks 
of  Commodore 

8u  lif^fiu  Macti  i  nn. 


Dealer  and  Distributor 
inquirieiare  invited. 


BLtZTEXT  -  SUPER  WORDPROCESSOR 
for  the  Commodore-64 

-    ON  SALE  NOW! - 

•  Fullv  jCfMnHoriijnted.  up/down,  Istt  and  tiglit 
Kfollino  -  Upper  and  lower  eaie 

•  More  than  70  cnmmandt 

•  Full  I/O  compilibilitv  wilh  Commodora  peHpherali 
Upper  and  lower  ca^ 

•  Works  with  praciicallv  etery  printer  on  the  market, 
uier  definable  pfinter  conirol  command! 

•  INCLUDE  command    allows    handling    large    files 
on  up  to  4  diskettes  or  on  qasselte. 

•  Build  in  terminal  sodware  for  electronic  mail  and 
notwoikirii|.  Telecommunications  modo,  upload  and 
download,  save  on  disk  or  caswlle. 

•  Dynamiclormalling,  Imbeddedoommands 

•  Single  keystroke  for  disk  directory  and  error  channel 

•  Program  comes  on  disk  of  casutte 

•  Double  line  spacing,  leitand  right  margin  iustification. 
cantering,  page  numbering,  and  practically  everything 
one  expects  from  a  good  wordprocessor. 

AVAILABLENOWI 
Otdi!r#4965  689.00 

MinuslonTy    )62(»9es(  EZ95S 

MACROFIRE 

Editor/Aisemblor  for  tha  Comniodore-64 
ON    SALE   NOW 
AVAILABLE    IMMEDIATELY 
One  oulslanding  tool,  consistini]  of  3  powerful  elements 
combined  into  one  efficient  program! 

t.)    Fully    screen-oriented     Editor    [more    than   70 
comma  r>ds} 

S,|    VerylastiSMmhlerwithmacrocapability 

3.)    Macfiino  Language  Monitor 
Assembly  can  be  started  from  the  editor.  Translates  in 
3  pasMJ.  More  than  1 .000  laliles.  screen  orlenled/no  line 
numbers,  scrolling,  includes  disk  fil*s. 
Praciicallv    everything    the   serious   machine    language 
progranrimcr  needs  everyday  f 

Manual  only  SI 9.36 

Order  #4963  689.00 


THE  GREAT  BOOK  OF  GAMES,  VOL.I, 

bv  Franz  Endc 

40  programs  for  the  Commodore  64 

Introduction  to  graphics  and  sound.  How  to  proyam 

your    own   games.   Walking   pictures,   animation,  high 

resolution  graphics,  programming  tips  and  tricks,  hints 

and  useful  luhroutines  for  the  beginner  and  advanced 

programmer.  This  book  is  a  MUST  for  every  C-64  owner. 

Come  and  get  it  -  It's  yours  tor  only  S  9.95 

Order  #182  128  pages  69.9S 

Programs  from  the  book  on  disk. 

Orders  4988  S19J5 

MORE  ON  THE  SIXTVFOUR,   by  M.C.  Wagner 

How  to  got  ififl  most  out  of  your  powerful  Commodore 

64,   Very   important   subrouiines,   tricks   and   hinls   In 

madiino  language  (or  your  C  64,  How  to  modify  DOS. 

How  to  connect  a  parallel  and  serial  printer.  How  lo 

design  your  own  terminal  program  for  communication 

and  networking.  Dig  into  I/O  for  cassette  and  disk. 

Order  #  183  S9.95 

Pro-ams  from  the  book  on  disk 

Order  #4989         '  SI  9.95 

NEW  PftO DUCTS 
Watch  out  for  our  now  books,  software  and  add-ons  to 
eome  soon.  ON  SALE  NOWl      0  RDEFt  TOD  AY! 
How  to  program  in  D502  Machine  Language  on 
your    C-64    ,by  S.  Roljerts  (Introdueuonl 
Order.i:i84  S1Z.95 

Commodore-64  Tune-up,  Vol.  I,   hy  S.  floberts 
How  to  expand  and  cuilomize  your  C-84. 
Orders  185  £12.95 

Small  Busiiios!  Programs  lor  the  Comrttodar8-64 
by  S,  RolMtis 

How   to  make  money   using  your  C-C4.  Mailing    list, 
invoice  writing,  inventory,  simple  word  processing  and 
mucli  more. 
Order  #  186  S12.95 


Hardware  Add-On$: 

Parallel  primer  interface  KIT       Order  #4990  E   13.95 
Direct  Connect  Modem  KIT        Order  #4991  A.k  t.piicii 
UniversalExperimenterBoard     Order#497f»S     fl.SS 
Expansion  Board,  %pacA  for  four  ex- 
perimenter boards) board  only)    Order  #4992  S  29,96 

For  your  VIC-20 
Trick!  for  VI Cs   S     9.95 
Universal  Experimenter  board 


HOmCKER 


PAYfiflENT:   check,  money  order,  VISA,  MASTER 
CARD.  Eurocheck,  ACCESS,  Intertunk 
Prepaid  orders  add  B3.50  (or  shipping  (USA) 
SS.DOhindllngforC.O.D, 

All  orders  oulsuje  USA:  add  15  %  shipping,  Califor- 
nia residents  add  6.5  %  sales  lax. 


ELCOMP  PUBLISHING,  INC 

53  Red  rock  Lane 

Pomona,  CA  91766 

Phone:  1714)  623  8314 

Telex:  29  SI  91 


HOTWARE 

A  Look  At  This  Month's  Best  Sellers 
And  The  Software  Industry 


Kathy  Yakal,  Editorial  Assistant 
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This 
Month 


Last        This 
Month    Month 


Last 
Month 


Commodore  64  Entertainment 

1  Jumpmau  (Epyx)  1 

2  Fraggcr  (Sierra  On-Line)  3 

3  Gridninner  (HesWare)  7 

4  Pert  Apocah/pse  (Synapse)  — 

5  Temple  ofApshai  {Epyx)  4 

6  Sword  of  Fargoal  (Epyx)  — 

7  Teleagard  (Avalon  Hill)  — 

8  Stipcrciida  (Commdata)  — 

9  Pegasus  Odyssey  (Commdata)  — 
10       Pakacuda  (Commdata)  — 

Commodore  64 
Home/BuslnessAJtillty 

1  WordPro  3  Phis/64  (Professional)  1 

2  Turtle  Graphics  (HesWare)  — 

3  Quick  Browti  Fox  {QuickBrown  Fox)  — 

4  Inventory  Management  (Timeworks)  — 

5  Money  Manager  (Timeworks)  4 

6  TOTtText  {lOTL)  lO 

7  Household  Finance  (Creative  Software)  8 

8  HES  Wn'fer  (HesWare)  7 

Commodore  64  Educational 

1  Facemaker  (Spinnaker)  2 

2  Kids  On  Keys  (Spinnaker)  — 

3  Word  Race  (Don' {Ask)  — 

4  Dungeons  of  the  Algebra  Dragotjs  — 
(Timeworks) 


VIC-20  Entertainment 

1  Gn'rfniJiMcr  (HesWare)  3 

2  Amok{UMl)  - 

3  Escape  MCP  (Commdata)  — 

4  WCMctt  (Star  Tech)  _ 

5  Ape  Craze  (Commdata)  ~ 

6  C/iop/i/f(?r  (Creative  Software)  1 

7  y4/;;7/c  Pa n(c  (Creative  Software)  — 

VIC-20  Home/BusfnessAftiHty 


1  Quick  Brocvii  Fox  (Quick  Brown  Fox) 

2  HES  Writer  (HesWare) 

3  HES  MoK  (HesWare) 

4  TOTL.  Label  (TOTL) 

5  Household  Finance  (Creative  Software) 

6  TOTL  Time  Manager  (TOTL) 

VIC-20  Educational 

1  Pnmar^^  Mrt f /i  iHf or  (Commdata) 

2  Touch  Typing  Tutor  (Taylormade) 

3  S(j»(irt' Pairs  (Scholastic) 

4  English  Invaders  (Commdata) 


Continued  oi  {mge  56. 
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As  Commodore  hardware  prices  continue  to 
drop,  the  software  market  spreads  out  even 
more.  New  owners  are  discovering  old  favorites 
that  had  begun  to  lose  their  positions  on  our 
HOTWARE  list.  This  month,  we  see  a  resurgence 
in  popularity  for  some  of  these  programs,  and 
some  surprise  debuts  by  others. 

Commodore  64  HOTWARE 

Epyx  continues  to  maintain  its  presence  in  the 
entertainment  category.  Jumpinan  claims  the  No.  1 
position  for  the  third  month  in  a  row;  Tanple  of 
Apshai  and  Sword  of  Fargoal  take  fifth  and  sixth. 
Though  it  did  not  make  the  list.  Upper  Reaches  of 
Apshai  sales  reportedly  picked  up  again,  Hes- 
Ware's  Gridrunner,  after  falling  off  the  list  two 
months  ago,  is  back  up  in  the  No.  3  spot.  And 
Commdata  returns  with  three  games  in  positions 
eight,  nine,  and  ten:  Supercuda,  Pegasus  Odyssey, 
and  Pakacuda. 

Appearing  for  the  first  time  are  Avalon  Hill's 
Telengard,  a  multilevel  adventure  game,  and  Fort 
Apocalypse,  by  Synapse,  an  underground  heli- 
copter rescue  adventure. 

Four  of  the  eight  best  sellers  in  the  home/ 
business/utility  category  are  word  processors. 
Holding  the  No.  1  position  for  the  third  month  in 
a  row  is  Professional  Software's  WordPro  3 
P/us/64.  Quick  Brown  Fox  has  appeared  on  the  list 
before  in  the  VIC- 20  business  category,  but  ap- 
pears this  month  for  the  first  time  in  the  No.  3 
position  for  the  Commodore  64.  TOTL.Text  and 
HES  Writer  conlmue  to  fare  well. 

Turtle  Graphics,  which  came  in  third  on  the 
September  list  and  dropped  off  last  month,  is 
back  again  —  this  time  in  the  No.  2  spot. 

Spinnaker  again  claims  the  top  two  positions 
in  educational  software  with  Faccmaker,  last 
month's  second-place  finisher,  and  a  new  entry. 
Kids  On  Keys.  Debuting  in  third  and  fourth  place 
are  Word  Race,  by  Don't  Ask  Software,  and 
Dungeons  of  the  Algebra  Dragons,  from  Timeworks. 

The  educational  software  market  is  beginning 
to  spread  out  as  lots  of  new  programs  are  being 
introduced  and  tested  by  consumers.  It's  difficult 
to  dominate  in  a  situation  like  this.  It  will  be  in- 
teresting to  see  if  the  leaders  can  continue  to  hold 
their  positions. 

VIC-20  HOTWARE 

Creative  Software's  Choplifter,  which  has  held  the 
No.  1  position  in  the  entertainment  category  for 
the  last  three  months,  has  finally  been  knocked 
out  of  first  place  by  Hes Ware's  Gridrunner,  which 
has  also  been  on  the  list  since  HOTWARE  pre- 
miered in  August,  Commdata,  which  made  a 
comeback  on  the  Commodore  64  list,  takes  third 
and  fifth  place  with  Escape  MCP  and  Ape  Craze. 
Star  Tech  debuts  with  VIC  Men;  Amok,  by  UMI, 
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and  Apple  Panic,  by  Creative  Software,  make 
return  appearances. 

Quick  Brown  Fox  regains  its  No.  1  spot  in  the 
home/business/utility  category  after  disappearing 
from  September's  list.  The  remaining  positions, 
with  the  exception  of  Creative  Software's  House- 
hold Finance  in  fifth,  belong  to  HesWare  and  TOTL 
Software.  TOTL's  Time  Manager  appears  for  the 
first  time. 

Commdata  and  Scholastic  are  fast  becoming 
contenders  in  the  VIC-20  educational  category. 
Commdata  takes  first  and  fourth  positions  with 
Primary  Math  Tutor  and  English  Invaders.  Scho- 
lastic debuts  with  Square  Pairs  in  third,  and  Taylor- 
made's  Touch  Typing  Tutor  moves  up  a  notch  to 
claim  second. 

Honorable  Mention:  Terminal 
Software 

We  don't  have  a  specific  program  to  rank  in  this 
area,  but  telecommunications  is  fast  becoming  a 
common  use  for  home  computers.  Several 
sources  mentioned  to  us  this  month  that  terminal 
software  packages  are  very  popular.  None  has 
taken  the  lead  so  far. 

The  Changing  Marketplace 

Our  HOTWARE  sources  are  valuable  to  us  in  two 
ways.  First,  the  figures.  In  order  to  produce  a 
credible,  balanced  list,  we  get  monthly  unit  sales 
figures  that  range  from  ten  units  a  month  to 
thousands.  Of  course,  the  greater  the  monthly 
volume,  the  more  weight  they  carry  in  our  cal- 
culations. 

But  this  is  not  to  say  that  our  sources  who  do 
not  move  a  great  deal  of  software  every  month  are 
not  as  important.  What  we  learn  from  them  is 
how  consumers  feel  about  what  is  going  on.  Dis- 
tributors generally  do  not  spend  a  lot  of  dme  talk- 
ing to  individual  users.  But  owners  of  small  com- 
puter retail  stores  do  —  they  know  what  frustrates, 
aggravates,  and  delights  their  customers.  And 
they  must  respond  to  their  customers'  needs 
quickly  in  this  market. 

Our  sources  who  manage  small  computer 
retail  stores  are  responding  to  the  changing 
demands  in  several  different  ways.  Some  have 
retreated  from  the  software  business  entirely  in 
the  face  of  discount  competition  from  mass  mer- 
chandisers. Some  have  dropped  only  their  lower- 
end  hardware  and  software,  and  returned  to  con- 
centrating on  business  and  higher-end  personal 
systems.  One  source  moved  her  business  to 
another  part  of  the  country  to  see  if  the  market 
was  any  more  receptive  there.  And  one  source  in 
the  Midwest,  who  got  the  jump  on  the  low-end 
market  in  her  area,  is  moving  into  larger  quarters 
and  offering  both  sales  and  service.  Q 


Commodore®  owners: 
THE  FUTURE  IS  HERE . . .' 


Will  yom  ptmtet  intsrftce  pass  the  Cammodere'  pi-inler  test?  We  don't  think  soi!  Oirs  wS. 

The  CONNECTION'"  is  truly  the  uttimate  parallel  interface  for  the 

VI C20"V COMMODORE  64'".  This  fully  intelligent  interface  plugs  into  the  disk 

(seriall  socket  just  like  the  standard  printer  and  you  can  easily  assign  it  any 

device  number.  It  will  provide  virtually  TOTAL  EMULATION  of  the 

Commodore"  printer  including  all  standard  graphic  characters  (norma)  or 

inverse),  column  tabbing,  dot  tabbing,  graphic  repeat,  dot  addressable 

graphics,  cursor  up/down  mode,  and  more.  It  responds  to  all  of  the 

standard  commands  (PRINT*,  OPEN,  CLOSE,  etc.)  to  insure  software 

designed  for  the  Commodore"  printer  will  operate  with  the 

CONNECTION'".  In  the  TOTAL  TEXT  MODE,  it  will  work  with 

virtually  EVERY  PARALLEL  PRINTER  with  standard  Centronics 

configuration.  All  this  plus: 

1)  A  2K  Printer  buffer 

2)  Full  LED  Status  indicators. 

3)  Complete  Built  in  self  test 

4)  Printer  reset  switch 

5)  Adds  Skip  over  perf,   margin  set,   programmable  line 
length,  program  list  format  commands  to  your  printer. 

6)  No  need  for  extra  cost,  special  tape  loader  for  graphics. 

7)  All  features  easily  accessed  from  software 

8)  ASCII  conversion,  TOTAL  TEXT,  EMULATE,  and  TRANS- 
PARENT Modes 

To  take  full  advantage  of  your  printer's  special  features,  please  specify  the  printer  type.  Available  for  STAR 
MtCRONICS,  STX80,  EPSON,  OKI,  NEC,  PROWRITER,  BANANA,  SEIKOSHA,  RITEMAN,  GEMINHOX  and 
others.  ONLY  S1 19.00  Complete  (Additional  ROMs  are  available  if  you  should  ever  change  printers) 

NOTE:  We  solidt  hadlwate  and  software  items  lor  the  VIC2a  h  CBM64.  ReraMies,  license  fees,  or  outrigtil  purchaMS 
can  be  ntgoliated.  Comntodoie  h  VIC70  are  traiietraths  of  f^ommDdore  Business  Msctiines. 


1342B  RT  23 

BUTLER,  NJ  07405  201-838-9027 


iUIAPE 


TYMAC  SAYS, 

"Well  Pay*  For  Your  Mistake 

Tliat's  rigilt,  by  providing  you  willi  a  S50  credit  toward  our  Connection"* 

interface.  After  receiving  thousands  of  calls  that  asked  "BUT  WHAT  DO 

WE  DO  WITH  OUR  OLD  ONE?",  we  now  have  the  answer.  Send  in 

your  old  interface  plus  a  good  reason  why  you  want  ours,  and  we  will 

send  you  the  Connection  (LIST  5119  less  $50  Credit!  for  $63.00. 

This  is  strictly  a  one  time  offer  and  TYfVlAC  CONTROLS  CORP  : 

may  WITHDRAW  it  at  any  time.  It  is  only  for  END  USERS 

that  are  dissatisfied  with  their  interface  and  is  invalid  to  all 

DEALERS  and  DISTRIBUTORS.  Offer  good  only  in  the 

USA  until  1/84.  Offer  void  where  prohibited  or  taxed. 

Connections  sent  iirepaid  MASTERCARD,  VISA,  or  COD, 

plus  shipping  and  handling.  Send  old  boards  to  TYMAC 

OFFER,  BOX  31.  RIVERDALE,  NJ  07457 

'PsyiBBBi  is  in  the  form  of  cndrt  toward  ptaetimVr 
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Dale  Disharoon  8c 
Jim  Bach 

The  Programmers  Behind 
Hey  Diddle  Diddle 


Kathy  Yakal,  Editorial  Assistant 


Microcomputers  have 
enormous  potential  as 
educational  tools.  Some 
schools  have  been  using 
them  for  years;  home 
computer  owners  are 
beginning  to  explore  the 
educational  possibilities 
of  their  machines,  too. 
Here's  a  look  at  a  very 
popular  educational 
program  -  Spinnaker 
Software's  Hey  Diddle 
Diddle- and  the  pro- 
grammers behind  it. 


Up  to  now,  the  toughest 
competition  for  commer- 
cial software  has  been  in 
the  area  of  games  and  business  programs. 

Up  to  now,  that  is.  In  the  last  few  months, 
companies  that  had  previously  ignored  the  edu- 
cational market  are  vying  for  positions  in  the 
educational  categories  of  best-seller  lists,  and  new 
companies  are  starting  up  to  fill  the  gaps  in  the 
market. 

A  good  example  of  the  latter  is  Spinnaker 
Software  Corporation,  recently  organized  to 
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}im  Bach  (left)  and  Dale  Disharoon  jamming  in  the 
backyard. 


publish  entertaining  edu- 
cational software  fur  home 
use.  Spinnaker  currently 
has  several  programs  that 
are  being  hailed  by  many 
retailers,  distributors,  and 
users  as  the  best  they've 
seen  yet.  Two  programmers 
are  responsible  for  one  of 
Spinnaker's  biggest  suc- 
cesses. Hey  Diddle  Diddle: 
Dale  Disharoon,  27,  and 
Jim  Bach,  17. 

Tired  Of 
Teaching 

Disharoon's  involvement 
with  educational  software 
began  about  three  years  ago 
when  he  was  teaching  a 
combined  class  of  kindergarten,  first,  and  second 
grade  at  a  small  school  in  Manchester,  California. 
The  school  had  bought  an  Atari  800  for  the  stu- 
dents to  use;  Disharoon  bought  an  Atari  400  to 
leam  programming  on  his  own. 

Soon,  he  started  writing  computer  programs 
that  replaced  some  of  the  more  repetitive  lessons 
he  had  to  teach  every  year.  To  Disharoon,  the 
process  of  creating  a  lesson  was  valuable,  but  he 


If  our 
[  processing  software 
;o  great,  wl^  are  we 
giving  it  away? 


It's  our  way  of  introducing  you 
to  DATA  20. 

As  the  leader  in  price/performance  peripherals  for 
Commodore  64'"  and  VIC  20."'  we  want  you  as  a  loyal  cus- 
tomer, So  to  encourage  you  to  sample  our 
add-ons,  we're  giving  away  our 
WORD  MANAGER  soft- 
ware when  you  purchase 
any  DATA  20  DISPLAY 
(VlANAGER  or  VIDEO  PAK 
''rf^*^    to  expand  your  Commodore  to  80  columns. 

Wtiat's  so  great  about  WORD  MANAGER? 

The  table  tells  the  tale.  This  DATA  20  exclusive  gives  you 
powerful  features  found  only  on  the  most  expensive  word 
processing  systems  including  mail  merge,  block  move, 
search  and  replace.  And  v/e've  written  our  word  processing 
in  machine  language  for  fast  execution  and  low  memory 
requirements. 

Compare  the  Top 

Ttiree 


i»': 


'Most  slandard  sertal  or  parallel  prinlers  require  inieriace,  not  supplied. 

Best  of  all,  WORD  (VlANAGER  is  exceptionally  easy  to 
use.  A  self-adhesive  feature  strip  for  function  keys  makes 


most  commands  one-key  simple,  eliminating 
awkward  prompts  and  menus. 

What  you  see  is  what  you  print. 

With  our  professional  80-column 
format,  your  printed  product 
duplicates  screen  output 

precisely  You  see  center-         

ing,  left  justification  and 
other  features  as  they 
will  print.  So  you'll  save 
time,  save  paper,  and 
get  the  exact  results 
you  wantl 

WORD  MANAGER  is  really  something— for  nothing! 
Get  it  free  with  your  DISPLAY  MANAGER  or  VIDEO  PAK 
from  DATA  20.  See  your  dealer  or  write:  DATA  20 
CORPORATION,  23011  Moullon  Parkway  Suite  810, 
Laguna  Hills.  CA  92653. 


CORPORMTtO W^  -^ 

Price  I  Performance  Peripherals 

Commodoie  64  and  VIC  20  arc  Irademarks  ol  Commodore  Eloclronics.  Ltd, 
Quick  Blown  Fox  iS  a  Irademaik  ol  Quick  Brown  Fox 
WordPro  is  a  regislefod  trademark  o(  Professional  Sdlwaro,  Inc. 


grew  tired  of  teaching  some  of  the  same  lessons 
time  after  time. 

Disharoon  realized  he  had  a  knack  for 
creating  good  educational  programs  due  to  his 
background  in  teaching  and  his  newly  acquired 
programming  skills.  He  began  to  sell  his  crea- 
tions, first  to  the  Atari  Program  Exchange  (an 
Atari-managed  collection  of  user- written  pro- 
grams), then  to  The  Learning  Company,  and, 
finally,  to  Spinnaker  Software. 

Tired  Ot  Teachers 

Enter  Jim  Bach,  a  teenager  from  upstate  New 
York  who  was  pretty  discouraged  with  the  tradi- 
tional educational  system.  So  discouraged,  in 
fact,  that  he  dropped  out  of  high  school,  and  then 
was  asked  to  move  out  of  the  house  by  a  father 
who  couldn't  understand  his  son's  passion  for 
computers  and  lack  of  interest  in  traditional 
schooling.  Ironically,  it  was  Jim's  father  who  had 
sparked  his  interest  in  computers  by  buying  him 
an  Apple  three  years  before.  "Everything  I've 
done  has  been  inspired  by  my  father, "  says  Bach, 

Bach's  father,  incidentally,  is  Richard  Bach, 
author  of  the  best-selling  book  Jonathan  Livingston 
Seagull. 

Jim  Bach  and  Disharoon  met  when  Bach  was 
working  for  an  office  supply  store  in  Iowa, 
writing  and  reviewing  programs,  Disharoon  had 
been  looking  for  someone  to  translate  his  pro- 
grams, and  Bach  was  looking  to  get  into  the  com- 
mercial software  business. 

"I'm  in  training  right  now,"  explains  Bach. 
Disharoon  creates  the  concept  and  initially  pro- 
grams a  new  educational  game  on  his  Atari,  then 
Bach  translates  the  program  for  Commodore 
computers. 

"When  I  was  learning  about  Commodore,  I 
got  a  Toronto  phone  book  and  called  every  Butter- 
field  in  the  book  until  1  found  [Commodore  expert] 
Jim  Butterfield,"  says  Bach.  "He  was  extremely 
helpful  in  my  learning  process." 

Recalling  A  Childhood  Game 

Disharoon  got  the  idea  for  Hty  Diddle  Diddle  from 
a  school  game  he  had  played  as  a  child.  Someone 
would  write  a  familiar  poem  on  a  large  piece  of 
paper  and  cut  it  up  so  each  line  was  separated. 
Students  would  queue  up  in  front  of  the  class, 
each  holding  one  line  of  the  poem,  and  the  class 
would  rearrange  them  so  the  poem  was  restored 
to  the  right  order. 

"The  game  actually  helped  .students  in  three 
different  areas  of  understanding:  reading,  logic, 
and  poetry,"  says  Disharoon. 

In  Disharoon's  version,  Hey  Diddle  Diddle  con- 
tains 30  eight-line  poems  that  the  player  has  to 
rearrange.  A  line  lights  up  on  the  screen,  and  the 
player  uses  a  joystick  to  move  it  to  the  correct 
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A  screen  from  Hey  Diddle  Diddle  on  the  Commodore  64. 


place.  When  the  verses  are  finally  rearranged,  a 
picture  illustrating  the  poem  (drawn  by  Santa 
Barbara  artist  Robin  Bush)  appears  on  the  screen 
and  a  song  plays. 

Computers  As  Teachers 

Disharoon's  most  recent  project  for  Spinnaker 
was  Alphabet  Zoo,  introduced  at  the  Summer  Con- 
sumer Electronics  Show  held  in  Chicago  in  June. 
"Basically,  it  helps  accomplish  what  kindergarten 
and  first-grade  teachers  spend  a  whole  year  do- 
ing: teaching  the  alphabet  and  how  to  read,"  says 
Disharoon. 

Yet  he  does  not  believe  that  computers  can  or 
should  replace  human  teachers.  "When  I  was 
teaching,  I  liked  to  sing  and  dance  with  the  kids 
and  help  them  get  to  know  each  other,"  he  says. 
"There  are  very  important  social  aspects  of  edu- 
cation that  computers  cannot  handle." 

Bach  agrees  that  computers  may  be  capable  of 
taking  over  many  of  the  repetitive  tasks  now  per- 
formed by  teachers.  "Before  that  happens, 
though,  computers  have  to  be  a  lot  less  technical 
and  foreign,"  he  says.  "They  will  have  to  contain 
a  tremendous  amount  of  knowledge  and  actually 
be  able  to  teach.  Most  educational  programs  that 
are  available  now,  with  the  exception  of  CAI 
[Computer-Aided  Instruction],  don't  actually 
teach  -  they  just  let  you  practice  something  you 
already  know." 

Bach  says  he  might  have  stayed  in  school 
longer  if  educational  computer  technology  was 
more  sophisticated,  and  if  he  had  been  allowed 
more  freedom  to  learn  by  using  computers. 

What's  Educational? 

Three  elements  are  necessary  to  make  an  educa- 
tional program,  according  to  Disharoon;  it  must 


SOFTWARE  BREAKTHROUGH 

f rom  SOFTROMJIVIC. 


The  Do  rt  Yourself!  Book™ 

For  the  Vic  20  « 

Comprehensive  tutorial  with 

26  programs  ready  to  load  and  run! 


Game  Design 


Computer  Art 


•  Hi-Res  &  Mulli-Color     *  Computer  Music 

•  Smooth  Animation        -  •  Machine  Language 

•  Sound  Effects  •  Full  Explanations 

•  Character  Editor  •  Complete  Listing 

•  BASIC  Utilities  •  Exercises 
Available  soon  for  the  Commodore  64'''. 
$27.95  Book  and  Cassette 
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PIZZA  TIME!™ 

FortheVlC-20'' 

20  levels  of  progressive, 

fast  action  maze  garnet 

All  machine  code,  multi-color 

arcade  action  for  the  VIC-20. 

Two  players,  joystick, 

8K  expan,,  $22.95  cassette 


!  N  n  u  n  rs  c  ;/i','-.nT-r;'i  v.\r 


Keyboard 
Soft/Lay  ™ 

For  the  VIC  20 »,  Commodore  64* . 
No  more  endless  paging  through 
manuals  and  books!  AH  you  need  is 
immediately  at  your  fingertips! 
BASIC  commands,  memory  locations, 
memory  map,  printer  codes,  music  notes, 
and  more...        $8.95 

Ask  for  these  Softron'"  products  at 

your  favorite  computer  store, 

or  directly  from  us: 

150  Nassau  St.  Suite  2024 

New  York,  N.Y.I  0038 

212-608-2922 

Orders  only  800-328-8029 

IJf.ilif  iriquiriw  irn  itwl. 


Ez/Disk     , 

For  the  VIC  20,«  C 

Now  even  you  can  useiltaMwnive!  No  m 

BASIC  commands...so ^a^oiwe...  "—    ■;-■;■■■  •■■■■■ 

Press  one  key  for:        And  enter  only  proeram  name  for; 


Disk  directory  •  toad,  save,  verify 

Read  errors  •  load,  save  machine  language 

Format  new  disk       •  Sack-up  files     ■  Rename 

Compress  files  •  Detete  •  More  utilitie 

Call  the  menu  anytime... 

All  without  losing  your  BASIC  program  in  memory! 

EZ  to  understand— unnecessary  manual  included! 

The  VI C  20*  requires  8K  expan.  $29.95 


Send  Chnh,  mA>  plut  $1    S/H.  S2  olu  for  dltL  (Ewept  Ez/DI>k '")  N. Y.  RnidoKs,  add  8V>%  Ux.  Add  $3  tot  COD. 
The  Doll  VaiincU!  Book,  Ptt»11nw)  Krrb«fdSsnAiY.Ei/OM  «MlS«(tranai?trja«nifttDf$of(ri>n.lTK.  VIC  10  ind  Coninio^ 


teach,  be  fun,  and  be  easy  to  use.  "Some  educa- 
tional software  is  too  game-like  and  not  educa- 
tional enough.  And  some  is  just  like  a  book  on  a 
computer  —  all  text."  Disharoon  tries  to  achieve  a 
happy  medium. 

He  also  tries  to  write  games  for  children 
that  he  himself  likes  to  play.  "After  you've  writ- 
ten a  program,  you  end  up  playing  it  hundreds  of 
times  while  you're  refining  it,"  he  says. 

Disharoon's  next  project  is  an  adventure 
game  in  which  the  player  can  program  the  actual 
environment  of  the  game.  It  will  use  a  combina- 
tion of  text  and  graphics;  all  the  rooms,  creatures 
and  other  variables  can  be  created  and  edited  by 
the  player.  The  game  will  be  suitable  for  ages  12 
and  up. 

Does  Disharoon  consider  this  an  entertain- 
ment or  educational  game? 

"The  act  of  anything  where  a  child  creates  is 
educational/'  he  says.  ^ 


Programmers 

Have  you  written  an  exciting  game?  A 
utility  that  makes  programming  easier? 
An  educational  program  for  children? 
Any  icind  of  useful  home  application 
program?  If  so,  COMPUTE I's  Gazette 
wants  to  hear  from  you. 
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JUST  RELEASED! 

CURSE  OF  THE  PHARAOHS    (20/64) 
ADD  52.50  FOR  DISK 
(64  QMLY) 

Add  S2  Shipping  &  Handling 

CASTLE  SOFTWARE 

P.O.  UOX  350 
NJ  W  CASTLE.  Dh    19720 


CALL(J02)4298565 


GETTIIE  MOST  OUT  OF  YOUR 

COMMODORE- 64 

WITH  SOFTWARE  FROM  ABACUS 


Smglt  Disk  Cwy 
43  l^pes)  orAppeno 

Dump  or  McKt^ 

Anr  Disk  Stttor 
4H»  ScJ&Urfial 
OrtclO'V  Di5piJ» 
'A'itti  strofling 
l^AU  Qi^plJv 
frinlfr  OuTpul 

S22Ja  DISK  OMLV 


SYMTFtY  U 

and  sourtf] 
iyrtihesiJiir 

■  Ta^y  entry   anil 
edUmg  ol  notes  and 
commands 

■  CDTtrDl  ASOfl.  fiHtn 
lAjveFofrr^  etc 

■  Iiiii:lu>i3r!>  -SiarnpiE 
mij^ic  anij  manual 

•  JM.S5  FOR  TAPE 
«Ur»5  FOR  DISK 


CHART PAK  M 

Create  P«  Bjr  jrid 
Line  chaHj,  irt  mgn 
resotuliQn 

Enler.  Edit  save  af^d 
recaU  lo/frofn  disc 
C^iooscftyolficnaa 
fcirmais  anct  fltfsjgn 
:hJTis  in[efacFiv€ly 
Prottute  hard  ecfpy 
pntn  1516  t&?5  or 
EflSOn  piifilfr 

S42.9S0ISK  ONLY 


ULTRABASii:  U 

•  TijFuc    ntj^!; 
rnuitiCD^ir  ;ind  sp*ire 
graphics 

•  Sound  and  Sfiund 

■  Scre«ncopvioi^)5 
15?5  or  Epson 
jjriRSe^s 

EuEQ^iijI    m;inuj> 

•  S39  95  FGH  TAPE 
"  S42  95  FOR  DISK 


SKIER  64 

■  JOystiC"  D'  iicytiojrd 
conuol 

■  1  diMereni  g^mes 

■  3  d'Metffi]  levels 

"  SU.95  FOR  TAPE 
.  S17  95  FOR  DISK 


u.'furiCCian  Kty 
n^aifcs  11  very  Easy 
To  UiP 

Compieit  Mimp 
fua  cn«»i)Wk 
taii^ng 
Printer  Oui&ui 
S2Z.90  DISK  ONLY 


wsTniBUTans 
Glut  BrttMn: 
ADAMSOfT 

13  Norwich  Art 
Rochdale.  Lares 

DATA  BACKER 
M«ovrt>gfrrsti'  3D 
4D00  [Xtsseuorl 


Grt«l  BhIiln 

CCI  SoTtwjtfe 

T6?  deal  Portland  St 

Lcridofl  Wl 

OT -636  6354 

Swad«n: 

DAL  TRADMG 

P0  516 

34300  AfmFiufl 

476-1230^ 


Cinidi  Eul: 

KING  MICROWARE  LTD 

MoflTfeal.  Ouetief  H3S  1^6 

514/737-9335 

Auilrllla; 

CW  ELECTRONICS 

416  Logaii  Road 

BfESbane.  Queens 

07  397  0flOfl 


Cinidi  Wnl: 

L  S  I  DistMbutors  ltd 
eiQ  VJ  Broadway  rlS3 

Vancoyver.  SC  V5Z  4C9 
604/733^11 

N»w  Zul»nd: 

VISCOUNT  ELECTRONICS 
30&908  Ctiurch  Streel 
P^imerslan  WoUTi 
63Sfr696 


O  ORDER  NOW 


PLEASE  WRITE:  ABACUS  SOFTWARE 
PO  BOX  721  I.Grand  Flapids,MI49510 

For  postage  &  handling,  add  $i  .50 
(U.S.  and  Canada)  .add  $3,00  lor 
foreign.  Make  payment  in  U.S. 
dollars  by  check.  fjjJM  f^^ 
money  order  or  oBMi  HSH 
charge  card.  FOR  IMMEDIATE 
SERVICE  PHONE  616/24t-5S10 

Mich.  Residents  add  4%  sales  tax. 
Hours  9anri  -6pm  EST. 


FREE  CATALOG 

Ask  for  a  listing  o1  othar  sott- 
ware  for  your  Commodore-64 
orVIC-20. 


Tim€UiO?^  Has  If  All! 

Very  Definitely  People-Friendly 

Software  Programs 

for  your  Commodore  64  Computer. 


ENTERTAINMENT 


-~         The  Wlon 


Perilous  Adventure  in 
Search  of  the  Sacred 
Tablets.  3-D  graphics 
ten  skill  levels.  Game 
can  be  saved  & 
I  continued  later. 


WALL  STREET 

A  competitive  game  of 
financial  speculation 
based  on  realistic 
financial  models  for  1-4 
players.  No  special 
investment  knowledge 
required. 


Presidential 
Campaign 

You  have  been 
nominated  for  the  office 
of  President  of  the 
United  States,  You  must 
formulate  &  conduct  a 
nationwide  campaign  to 
win  the  confidence  & 
support  of  the  American 
voters. 


If  you're  looking  for  more  out  of  your 
personal  computer  than  shooting  at  a 
bunch  of  space  bugs,  looktoTIMEWORKS. 

Time  works,  masters  in  the  development  of 
"strategy"  programs,  will  challenge  your 
gaming  skills  to  their  maximum! 
You  can  slay  alive  if  you  don't  think, 
but. .  .you  won't  stay  alive  along! 

Can  you  accept  our  challenge? 


MVJf?l»r5CiBjl 


A  Home  &  Business 
Budget  and  Cash 
Flow  System. 


"^he  Electronic 
heckbook 

A  Check  Recording. 
Sorting  and  Balancing 
System.  Can  be 
interfaced  with  THE 
MONEY  MANAGER 
to  transmit  actual 
expense  data  directly 
to  your  Budget 
Program, 

Data  Manager 

AGeneral  Information 
Storage  and 
Retrieval  System  — 
with  Exclusive 
"X-SEARCH" 
Feature, 


Write  for  the  FREE 
illustrated  TIMEWORKS 
catalog. 

TIMEWORKS,  INC. 
405  Lake  Cook  Road, 
DeerfieldJL  60015 
(312)  291-9200 


■PROGRAMMING 


A  Practical  "How-To" 
Learning  Approach  to 
Basic  Programming. 


EDUCATIONAL 


^iiiii^cmi"'tiic 

An  Adventure-In- 
Learning  Game,  A 
Challenging  and 
Enjoyable  Way  to 
Develop  Algebra 
Skills. 


BUSINESS 
SYSTEMS 


ASeriesof  7  ivianage- 
ment  Information 
Programs  flexibly 
designed  to  accom- 
modate all  small 
&  medium  size 
business  accounting 
requirements. 
Each  Timeworks 
Program  is  designed 
to  be  extremely 
easy  to  use  by 
anyone  familiar  or  unfamiliar  with 
computers,  or  even  the  principles  of 
accounting.  Create  your  own  unlimited 
array  of  reports— easily  &  quickly, 
YOU  select  the  information  you 
want,  and  YOU  determine  the 
sequence  of  the  Report  Column 
Headings,  Alt  the  features  you  need  to 
business  effectively  and  efficiently. 


Your  favorite  distributor  should  be 
want,  just  call  us  direct  on  our  Toll 


stocking  TIMEWORKS  programs 
Free  Line:  800-323-9755  and  we'l 


by  now.  If  he  doesn't  have  what  you 
I  arrange  to  get  it  to  you. 


TimHUCPKS! 


You  Deserve  the  Best! 


^ 


-s^}Mt4 
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Chicken  Uttle"^ 


Jeff  Wolverton 


"Chicken  Little"  is  an  action  game  for  the 
unexpanded  VIC-20  and  Conunodore  64.  The 
author,  who  is  15,  wrote  the  original  program 
for  the  VIC.  VIC  users  should  be  sure  to  read 
the  section  headed,  "Special  Instructions." 


Probably  everyone  is  familiar  with  the  childhood 
tale  of  Cliicken  Little.  It  is,  of  course,  about  the  lit- 
tle chicken  who  was  hit  on  the  head  by  an  acorn 
and  then  jumped  to  the  conclusion  that  the  sky 
was  falling.  (Though  that  reaction  may  seem  a  bit 
neurotic,  the  story  caught  on.) 

The  game  "Chicken  Little"  is  a  simulation  of 
the  tale.  But  in  this  re-creation,  the  sky  really  is 
falling.  Your  goal  is  to  keep  too  many  fragments 
from  tumbling  to  the  ground.  You'll  have  to  be 
nimble  on  your  feet  and  adept  at  hurling  stones  to 
survive  unscathed. 

How  To  Play 

In  the  VIC-20  version,  you  control  Chicken 
Little  with  four  keys:  I  =  Up,  M  =  Down,  J  =  Left, 
and  K  =  Right.  Because  the  program  scans  the 
keyboard  with  the  PEEK  statement  instead  of 
GET  A$,  you  can  hold  down  a  key  for  continuous 
movement. 

The  Commodore  64  version  uses  a  joystick 
plugged  into  port  one  instead  of  the  keyboard. 
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Chicken  Little's  vertical  movement  is 
restricted  to  the  bottom  four  lines  of  the  screen, 
and  horizontal  movement  to  the  screen's  width. 
The  top  line  is  reserved  for  the  score  and  number 
of  chickens  left  (you  start  the  game  with  three 
chickens).  The  rest  of  the  screen  is  fiUed  with  30 
randomly  placed  pieces  of  sky. 

Detailed  instructions  are  included  in  the 
program,  but  I'll  summarize  them  here. 

Basically,  pieces  of  sky  —  blown  around  by 
wind  —  fall  down  at  you  randomly.  To  protect 
yourself  (and  to  save  the  world),  you  must  hit 
them  with  stones.  On  the  VIC,  press  the  space 
bar  to  throw  a  rock;  on  the  64,  press  the  joystick 
fire  button.  You  can  also  heave  rocks  at  stationary 
pieces  of  sky  before  they  start  falling.  If  more  than 
eight  pieces  of  sky  get  by  you  and  hit  the  ground, 
the  sky  has  fallen  and  the  game  is  over. 

Each  time  you  clear  the  screen  of  sky 
fragments,  you  advance  to  the  next  level  and  the 
sky  falls  faster.  Also,  with  each  new  level,  the 
number  of  pieces  that  can  fall  before  the  game 
ends  is  decreased  by  one.  On  the  unexpanded 
VIC,  it's  possible  —  if  you're  very  good  —  to  run 
up  a  score  so  large  that  you'll  overflow  the 
memory.  But  even  if  you're  that  good,  it  would 
take  a  long  time. 

Special  Instructions 

The  VIC  version  of  Chicken  Little  is  broken  into 
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ew  Games. 


First  Star  Has  4  ^ 

Fernando  Herrera,  designer  of  ASnfOOUSE^™  and  screens,  intermissions,  arcade-quality  sound, 

our  design  team  again  define  "State  of  the  Art!'  innovative  gaming,  challenge  and  excitement — 

Superior  graphics ,  real-time  ani  mations ,'"  multiple         we  deliver  it  alll 

THE  BAD  NEWS?  You  canl;  play  them  all  at  once. 
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Boma!" 

Designed  by  Alex  Leavens 
■   ^  Shirley  A.  Hubs  ell 
MM    Atari  VC3 12600 


A 


BRISTLBS 

S:arrlng  Pater  iho  E'ainter 


«Z%^* 


ATARI  I'^slined  by  £5i*'d^'5>A««. 

C^    Atari  Home  Compuwra 
'    Commodore  Computers 


FLIP  and  FLOP"  PANIC  BUTTON 

Jf^  Designed  by  Jim  Nan^ano  W    TRS-SO  Color  Ccmcuter 

mm       Atari  Home  Computers  ^Sk 

Qk        Commodore  Computers  f  S 


iy  Paul  fUnevsicy 

Vic-2Q  Home  Computer 

by  Wayne  Lain 


«  Imam  KiKM^  Eie    vri  :u«  O'^vfusa 


^  pudtf  A4  lilt  r^  hutf 


^•4  wt  P^  fv^  f^££r. 
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"When  being  (irsi  counts    we  ry  number  one!" 

22  East  41st  Street.  New  York,  NY  10017 

Oi^butor  and  Dealer  Inquiries  Invtted/212  5324666 


The  Source  for  Computer  Books 

A  GUIDE  TO 

PROGRAMMING 

THE  COMMODORE 

COMPUTERS 

Bruce  Presley 


H  GUJDE  TO 
PBaGHfl^rnJIilG  THE 

CQ^iiTtDaaflE  caf;iPiiTEhs 


This  comprehensive  manual  offers  readers  all 
the  guidance  needed  to  program  Commodore 
Computers  in  BASIC. 

•  Step-by-step  instruction  on  game 
programming,  color  graphics,  files,  the  disk 
operating  system. 

•  Structuring  correct,  easy  to  read  programs. 

•  Fundamentals  of  programming,  decisions 
and  loops,  nested  loops,  subscripted 
variables,  string  functions,  data  types. 

•  Review  exercises,  problems  and  solutions. 

A  Lawrenceville  Press  Book 

Van  Nostrand  Reinhold  $15.50 

People  who  know  computer  books 
know  B.  Dalton. 

700  B.  Dalton  Booksellers  nationwide. 
Check  your  Yellow  Pages. 


Namo  . 


Clty_ 

Phone . 


.  SlBte^ 


-Zip- 


n  Check.  Monoy  Ofdor  Enclosod 

ij  VISA    U  MasiflfCafd    I  1  Amencan  Express 


PiDiiso  sorxl  £1-73  tor  poslaga  nnd  handling. 
Ploaso  add  approprlEiEo  siiloB  tax. 


B.  Dallpn  Sooksolier 
9340JamosAva.  S. 
Minneapolis,  MN  55431 


The  sky  isfallittg  in  larne  chunks  toward  Chicken  Little  (VIC 
version). 


"Chicken  Little"  on  the  Commodore  64. 


two  parts  to  save  memory.  The  first  part  (Program 
1)  prints  instructions  and  loads  a  custom 
character  set  of  12  characters.  If  you're  using  tape, 
it  then  automatically  loads  and  runs  the  next  part 
(Program  2),  which  contains  the  actual  game. 

Tape  users:  Type  Program  1  and  SAVE  it  on 
cassette.  Then  type  NEW,  enter  Program  2,  and 
SAVE  it  on  the  same  tape  immediately  after 
Program  I. 

Disk  users:  SAVE  both  programs  on  the  same 
disk.  RUN  Program  1.  When  the  screen  says, 
"Press  Play  On  Tape,"  press  RUN/STOP  instead 
(but  not  RUN/STOP-RESTORE),  and  LOAD 
Program  2.  Type  RUN  and  the  game  will  start. 

Because  of  the  Commodore  64's  larger 
memory,  it  was  possible  to  combine  the  64  ver- 
sion into  a  single  program  that  requires  no  special 
loading. 


See  program  listings  on  page  182. 


New  VIC-20*  Releases! 


More  fun  than 
humans  should  be 
allovired. 


..„^-^' 
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'  Introducing  da^o  new  red 
hot  releases  from  the  Game  Brains^'-'  at 
Boone;  Cyclon'*'  and  Crater  Raiderf"  Like  all 
Boone  games  they  feature:  Rapid  aaion  •  Super  smooth 
animation  •  Intense  sound  and  cofor  •  Multiple  levels  of  difficulty 
And  professional  Hi-Res  graphics.  And  when  you  buy  a  Boone  produa 
you  get  more  than  just  a  game,  We  have  poster  offers.  Memberships  to  Captain 
Fargo's  Fan  Club.  And  updates  on  all  new  releases  •  Cyclon "'■'  and  Crater  Raider"-'  ate  at 
your  dealers  nowl  Demand  the  best.  Demand  Boone. 


vrc. JO  i>  3  tegmeiw  ir»atni»r*  of  CommixJort  E(«ironi«.  Limnird 


290OA  Bristol  Street,  Sutte  102,  Costa  Mesa,  California  92626  U.S.A, 
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Martian  Prisoner 

Adventure  Game  For  VIC  And  64 


Alan  Poole 


"Martian  Prisoner"  is  a  mini-adventure  game 
for  the  unexpanded  VIC-20  and  Commodore 


before,  this  is  a  good  introduction.  Unlike 


I  III  lICiHlCI 
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no  graphics  and  do  not  require  fast  reflexes 
instead,  they  test  the  player's  patience  and 
cunning, 


Without  warning,  the  Martians  have  suddenly 
started  a  devastating  war  against  Earth.  They 
have  captured  you  and  are  holding  you  prisoner 
in  a  cell  on  a  Martian  space  cruiser  headed  toward 
Earth.  The  cruiser  also  carries  a  secret  weapon 
that  can  neutralize  all  of  Earth's  defenses.  Your 
task  is  to  destroy  the  Martian  ship  and  escape  in  a 
lifecraft  before  the  Martians  can  complete  their 
sinister  mission. 


Like  Radio  Dramas 

"Martian  Prisoner"  is  a  mini-adventure  game, 
about  the  most  that  can  be  squeezed  into  an  unex- 
panded VIC.  Adventure  games  require  you  to 


side  the  computer.  The  computer  will  describe 
what  you  see  and  what  happens,  and  you  tell  the 
computer  what  you  want  to  do.  Instead  of  using 
screen  graphics,  adventure  games  rely  on  text 
descriptions  and  your  imagination.  It's  like  the 
difference  between  old-time  radio  dramas  and 
television;  despite  the  visual  impact  of  video,  the 
mind  can  still  imagine  a  scene  more  exciting  than 
a  camera  can  picture. 

In  Martian  Prisoner,  you  start  off  in  the  prison 
cell  of  the  Martian  space  cruiser.  Besides  the  cell, 
the  cruiser  contains  several  other  rooms.  It's  up  to 
you  to  explore  the  rooms  and  find  a  way  to 
destroy  the  ship.  In  each  room,  the  computer  will 
describe  your  surroundings  and  list  the  objects  in 
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WE  INTERRUPT  THIS  AD 
TO  BRING  YOU  IMS 
IMPORTANT  PROGRAM... 

Now  you  could  add  your  program  to  the  rapidly  r-        ,^ __^ 

expanding  list  of  MMG  Software  with  MMG's  Write      ^^  ■ 

Your  Own  Program  Contest?  Each  month  a 

program  will  be  chosen  and  developed  from 

the  entries  and  suggestions  sent  in  by  you  k 

and  best  of  all,  the  winners  will  receive 

royalties  from  the  sale  of  their  entry. 

You  don't  have  to  be  a  computer  whiz  *^ 

to  enter,  so  see  your  local  retailer  '  - . 

who  carries  ATARI  products  for 

details.  FINAL  FLIGHT  is  only  one  ^ 

the  many  exciting  and  useful      Ijj 

programs  for  the  ATARI  systei^JlP 

now  available  from  MMG  Micro" ""'■■'■■ 


Software  that  are  designed  ,.•  y 

with  you  in  mind.  At  MMG,  '  ■'^ 
we  believe  that  people 

are  as  important  as  the       >  •! 

programs  they  use.         /^-  '-' 
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ATARI  \i  »  resbterHJ  (rademark  of  AT^lTnc 
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micro  software 

P.O.  Box  131    Marlboro.  NJ  07746 
(201)  431-3472 


VOU   ftRE   IN  f=t     PRISON 

f=»   GUQRI>  HftS   TURNED  OFF 
THE^FORCE  FIELD   RND 
ENTERED   THE  <r^'    • 

OBJECTS : FORCE  FIELD 
COMMftMD?  GO  NORTH 


"Marfiiiii  Prisoner"  in  a  ch'ivr  text  tuivettture  game  that  fits 
in  an  uiu'Xjwnilcd  VIC-20. 

the  room.  The  computer  then  waits  for  you  to 
type  a  command,  consisting  of  one  or  two  words. 

For  example,  you  could  type  GO  NORTH  to 
move  north.  If  there  is  a  book  in  the  room,  you 
would  type  GET  BOOK  to  pick  it  up.  Type 
INVENTORY  at  any  time  to  see  a  list  of  the 
objects  you  are  carrying.  All  commands  and 
nouns  can  be  abbreviated  to  the  first  three  letters. 
You  can  list  your  INVENTORY  by  typing  INV,  for 
instance. 

Although  Martian  Prisoner  is  a  short  adven- 
ture game,  you  must  solve  several  puzzles  to  win. 
It's  a  good  way  to  prepare  for  the  more  elaborate 
adventure  games  available  commercially  for  Com- 
modore 64s  and  VIC-20s  with  expanded  memory. 

(Editor's  Note:  If,  after  hours  of  play,  you're 
still  stumped  and  desperate  for  the  solution,  write 
to  COMFUTEI's  Gazette.  Depending  on  the  de- 
mand, we  may  publish  a  blueprint  of  the  Martian 
cruiser  and  the  solution  to  the  game  in  a  future 
issue.) 


VIC  Emulator  For  64? 

Well,  sort  of.  Program  2  allows  one  version  of 
Martian  Prisoner  to  work  on  both  the  VIC-20  and 
Commodore  64.  To  adjust  the  64's  40<olumn 
screen  to  simulate  a  22-coIumn  VIC,  64  users 
should  type  in  Program  2  in  addition  to  the  game 
listing.  VIC  users  should  not  use  Program  2.  Program 
2  creates  a  machine  language  program  which 
forces  the  64  to  PRINT  within  a  22-column  format. 
It  will  not  support  any  other  VIC  functions, 
however.  Martian  Prisoner  will  work  on  the  64 
without  Program  2,  but  words  will  break  in 
strange  places  and  the  text  will  be  harder  to  read. 

Be  sure  to  save  Program  2  on  tape  or  disk 
before  running  it.  When  you  type  RUN,  the 
routine  activates  itself.  Should  you  need  to  reac- 
tivate it  at  any  time,  enter  SYS  828.  (By  the  way, 
this  program  might  work  on  other  all-text  VIC 
programs,  too.) 

Tape  Copies 

If  you  would  like  to  save  the  time  of  typing  in 
Martian  Prisoner,  send  a  blank  cassette,  self- 
addressed  mailer  with  postage,  and  $3  to: 

Alan  Poole 

4728  King  Road 

Loomis,  CA  95650 

See  program  listings  on  page  185.  (gf 


Starting  a  game  of  "Marliaii  Prisoner"  on  the  Commo- 
dore 64. 
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COMMODORE  64 
SOFTWARE 


DEALER 

INQUIRIES 

INVITED 


FROM 

dventur^ 

INTERNATIONAL 
BOX  3435  •  LONGWOOD,  PL  32750 
SEE  YOUR  DEALER  OR  CALL  US  AT  1-800-327-7172 


Get  the  players'games 

from  CDS! 
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Can  Wally  fight  his  way  to  the  top  and  save  his  tnie  love??? 
The  way  looks  simple  enough,  but . .  .  uh  oh .  .  .  LOOK  OLFT 
FORTHEWrrCHIII 

If  sa  multl— level,  multi-screen  bogglerl  Super  game  power 
requires  an  8K  expander! 


Strap  on  your  lasers,  squad,  because  this  one  Is  going  to 
stretch  you  to  your  limltsl 

Changing  screens  and  fast-paced,  non-stop  action  keep  you 
long  on  fun  and  short  on  fingemallsl 


3llG,iiiEi-^ 


Can  our  hero  make  it  across  the  freeway  without  getting 
that  run-down  feeling? 

And  If  he  does  .  . .  does  he  know  he  can't  sw^m?l?l 

It's  the  thrill  of  victory  and  watch  out  for  the  alligatorsl 


Keep  your  eyes  open  —  there's  a  tasty  treasure  In  cheeses 
Just  aheadi  But .  .  .  there's  hungry  cats  around  every  comer  I 

One  wrong  move,  and  you're  hickory  dickoiy  dead  I 


raajno 


VrC  20  and  COMMODOffE  M 
fteg.  trade  mart(  of 
CoramtHtore  Susfnesj  machlnei. 


The  CDS  winners  for  the  Commodore  VIC  20. 
(Alio  some  forCommodore  64)  Suggested  retail 
S29.9S  US  (cassette).  Ask  for  them  at  your 
Commodore  store.  Or  write  to  us.  Dealer  In- 
quiries also  welcomed. 

Commercial  Data  Systems  Ltd., 

730  Eastvlew  Avenue,  Reglna,  Canada,  S4N0 
(306)  52S-3386 
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FRED  D'lGNAZlO, 
ASSOCIATE  EDITOR 


COMPUTING 


There's  A  Creature 
In  My  Computer! 


The  Lobsters  Under  My  Bed 

When  I  was  a  kid  I  used  to  go  to  sleep  at  night 
with  my  hands  pulled  up  inside  the  sleeves  of  my 
pajamas,  and  my  feet  tucked  inside  two  layers  of 
socks  and  a  pair  of  slippers.  I  did  this  to  hide  my 
fingers  and  toes  from  the  lobsters  that  lived  under 
my  bed. 

These  lobsters  weren't  just  average  creatures. 
First,  they  didn't  need  to  live  in  water.  Instead, 
they  could  somehow  survive  under  my  bed  — 
along  with  lint,  dust,  dirty  clothes,  copies  of  Mad 
magazine,  science  fiction  books,  and  potato  chip 
crumbs. 

Second,  if  they  got  hungry,  they  didn't  look 
for  regular  lobster  food.  Instead,  they  liked  to 
munch  on  crumpled,  smelly  socks.  (There  were 
lots  of  those  under  my  bed.)  But  their  favorite 
food  was  fingers  and  toes  —  dirty  fingers  and  dirtxj 
toes. 

I  went  to  bed  at  night  convinced  that  lobsters 
really  did  live  under  my  bed.  I  was  afraid  that  if  I 
fell  asleep  and  accidentally  let  my  hand  or  foot 
slip  over  the  side  of  the  bed,  one  of  the  lobsters 
would  leap  out,  pinch  it  off,  gobble  it  up,  and 
disappear  back  under  the  bed. 

The  lobsters  had  never  been  known  to  attack 
clean  fingers  and  clean  toes.  But  I  never  con- 
sidered taking  a  bath.  Instead,  1  bundled  up  my 
toes  and  fingers,  and  slept  in  bed  all  scrunched 
up  like  a  sunburnt  spider.  If  a  lobster  wanted  to 
make  a  meal  out  of  me,  it  was  going  to  have  to 
work  for  it. 

I  shared  my  bedroom  with  several  lobsters. 
But  we  weren't  alone.  There  was  also  a  night- 
marish creature  who  lived  underneath  my 
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dresser.  He  would  come  out  from  under  the 
dresser  when  my  mother  turned  out  the  hall 
light.  He  always  hid  in  the  shadows.  In  fact,  he 
was  a  shadow.  Real  slithery,  dark,  and  tricky.  He 
was  alt  body.  No  head. 

And  then  there  was  the  creature  that  lived  in 
my  closet  behind  my  dress  shirts  and  Sunday 
school  pants.  I  called  him  the  Closet  Beast.  He 
was  one  of  those  shy  creatures.  He  only  came  out 
at  night  when  I  wanted  nothing  to  do  with  him. 
During  the  day  he  probably  killed  time  pretend- 
ing to  look  like  a  bow  tie  or  the  pair  of  brown 
dress  shoes  I  hated. 

Between  me  and  all  the  creatures,  the  bed- 
room was  crowded,  I  wished  that  some  of  the 
bedroom  creatures  would  move  out.  But  if  they 
had  they  would  have  bumped  into  the  creatures 
in  the  other  parts  of  the  house.  The  worst  of  these 
was  the  Ghoul  who  lived  in  the  cellar,  under- 
neath the  stairs. 

I  hoped  and  prayed  I  would  never  meet  the 
cellar  Ghoul.  But  one  night  I  came  very  close.  It 
all  happened  because  I  was  a  sleepwalker.  I  was 
so  bad  that  my  mother  had  to  bolt  all  the  win- 
dows each  night  before  she  went 
to  bed.  She  was  afraid  I  might 
climb  out  one  of  them  and  try  to 
sleepwalk  on  the  two-foot  ledge 
that  rimmed  the  roof. 

Thanks  to  my  mother  I  never 
did  any  sleepwalking  on  the 
roof.  But  1  did  sleepwalk  a  lot  in- 
side the  house.  And  I  sometimes 
ended  up  in  some  pretty  strange 
places. 

One  night  I  woke  up  and  im- 
mediately knew  something 
wasn't  right.  1  had  my  pillow 
and  was  wrapped  up  in  my 
blanket  like  a  mummy,  but  I 
wasn't  in  my  bedroom  any 
longer.  I  was  someplace  else, 
someplace  very,  very  dark.  And 
damp.  And  moldy  smelling. 

I  rubbed  my  fingers  on 
something  hard  underneath  me. 
Irealizedl  wasn't  in  bed.  I  was 
on  a  dusty  concrete  floor  —  the 
basement  floor.  And  I  was  right 
next  to  the  stairs  where  the 
Ghoul  lived. 

As  dark  as  the  basement 
was,  the  space  under  the  stairs 
was  even  darker.  I  couldn't  see 
^^^ anything,  but  I  could  sense  that 
I  was  not  alone.  Something  was 
there  with  me.  And  it  was  com- 
ing closer. 


I  screamed,  I  screamed  again.  And  again, 
I  woke  up  the  whole  house  with  my  scream- 
ing. Moments  later,  the  basement  light  came  on. 
My  parents  came  flying  down  the  stairs  and 
found  me  huddled  under  my  blanket,  wailing  like 
a  ninny. 

When  they  dug  my  head  out  of  the  covers,  1 
pointed  toward  the  stairs.  My  parents  investi- 
gated. They  didn't  catch  the  Ghoul.  But,  they  did 
find,  hiding  under  the  stairs,  a  very  scared  kitty 
cat. 

There's  A  Creature  In  My 
Computer! 

I  used  to  see  creatures  in  every  shadow  or  dark 
corner  of  my  life.  I  saw  so  many  creatures  because 
I  had  a  crazy  imagination. 

How  about  you?  Do  you  have  a  crazy  imagi- 
nation like  mine?  Do  you  see  ghosts  in  wisps  of 
smoke?  Do  you  see  sleeping  giants  inside  craggy 
mountains?  Do  you  see  fang-toothed  monsters 
staring  up  at  you  out  of  gutters  and  hollow 
stumps  of  trees?  Have  you  seen  the  skinny 
creature  who  lives  inside  your  medicine  cabinet  — 
the  one  that  feasts  on  stale  toothpaste? 

With  a  little  imagination  you  can  see  creatures 
everywhere.  And,  with  a  little  imagination,  you 
can  create  a  creature  inside  your  computer.  The 
creature  (he,  she,  or  it)  might  even  be  living  there 
now.  You  just  have  to  bring  it  to  life. 

The  Ghosts  In  The  Machine 

Your  computer  is  a  perfect  place  for  a  creature  to 
live.  After  all,  it's  already  full  of  ghosts.  The 
ghosts  are  other  people's  programs. 

Some  people  think  that  programs  are  just 
abstract  lists  full  of  information  and  commands. 
These  people  are  wrong.  A  program  is  —  or  can 
be  —  much,  much  more. 

Every  program  that  is  written  has  a  person- 
ality. Most  computer  programs  written  in  the  past 
had  dull  personalities.  But  they  don't  have  to  be 
dull. 

Where  does  a  program's  personality  come 
from?  It  comes  from  its  creator,  the  person  who 
thought  it  up  and  typed  the  commands  into  the 
computer. 

The  program  is  a  reflection  of  its  creator's 
imagination. 

If  the  person  has  a  dumpy,  dull  sort  of  imagi- 
nation, then  the  program  will  be  dull.  It  might 
have  the  personality  of  a  stuffed  shirt  or  toad. 
Most  business  programs  have  toady  person- 
alities. 

On  the  other  hand,  if  the  person's  imagi- 
nation is  creative,  weird,  and  funny,  then  the  pro- 
gram will  be  creative,  weird,  and  funny,  too. 
(Does  this  remind  you  of  a  few  game  programs 
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you  have  played?) 

Programs  are  the  ghosts  inside  your  com- 
puter. So  why  r\ot  turn  them  into  real  ghosts, 
goblins,  ogres,  zombies,  dragons,  and  other 
creatures?  You  can  take  the  creatures  that  live  in- 
side your  imagination  and  load  them  into  your 
computer.  To  create  the  creatures  you  jUst  write  a 
program.  To  bring  them  to  life  you  just  type  RUN. 

Turn  On  Your  Imagination 

Warning:  If  your  imagination  is  having  a  bad  day, 
you'd  better  stop  here  and  wait.  The  creature 
we're  going  to  create  this  month  is  99  percent 
imagination  and  only  1  percent  program.  The 
creature  is  simple,  but  it  can  still  seem  real  —  if 
you  use  your  imagination. 

A.  Simple  Creature 

Turn  on  your  computer  and  type: 

20  PRINT  "GRRRRII"  [Press  the  RETURN  key.] 

You  have  just  created  a  creature  inside  your 
computer.  You  don't  know  what  it  looks  like.  You 
don't  know  if  it  wears  a  ski  cap  and  orange  polka- 
dotted  socks,  or  how  many  warts  are  on  its  nose. 
But  you  do  know  two  things:  it's  there  and  it's 
not  very  friendly. 

To  see  if  I'm  right,  type  RUN  (and  press 
RETURN).  What  does  the  creature  do?  It  says: 

GRRRR!! 

Not  too  friendly,  is  it? 
What  happens  if  you  add  a  new  line  to  the 
creature's  program?  For  example,  type: 

30  GOTO  20 

Now  type  RUN.  What  happens?  This  time 
you  see: 

GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRR!! 
GRRRRt! 

Now  you've  created  a  creature  that  is  really 
unfriendlv!  (To  stop  the  creature  from  growling, 
press  the  RUN/STOP  key.) 

So  far,  the  only  way  to  get  your  creature's 
attention  is  to  type  RUN.  But  you  might  want  to 
say  something  to  the  creature.  To  do  this  you 
have  to  teach  the  creature  to  listen.  To  make  it 
listen,  type: 

10  INPUT  A$ 

Change  line  30  to  say  GOTO  10.  Your  whole 
program  now  looks  like  this: 

10  INPUT  AS 

20  PRINT  "GRRRR!!" 

30  GOTO  10 
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Type  RUN. 

The  program  begins  running,  and  the 
creature  wakes  up.  He  is  looking  at  you.  He  is 
waiting  for  you  to  say  something.  (The  computer 
has  printed  a  "?"  on  the  display  screen.  Imagine 
that  the  creature  is  sprawled  in  a  dungeon  inside 
the  computer.  He  is  just  waking  up.  He  looks 
dazed,  and  has  a  big  "?"  over  his  head.) 

This  is  your  first  chance  to  say  something  to 
the  creature.  In  fact,  he  won't  make  a  move  until 
you  say  something. 

But  what  do  you  say  to  a  creature? 

You  can  try  insulting  him  by  saying  some- 
thing like: 

YOUR  FEET  SMELL[ 

Or  you  might  try  giving  him  a  command  like: 

DON'T  EAT  ME! 

Or,  you  can  try  to  be  friendly  and  ask  the 
creature  a  question,  such  as: 

DO  YOU  LIKE  PIZZA? 

Think  up  a  message,  type  the  message,  then 
type  RETURN.  What  is  the  creature's  answer?  He 
says: 

GRRRR!! 

He  says  "GRRRR!!"  because  it's  the  only 
thing  he  knows  how  to  say.  He's  a  very  dumb 
creature.  No  matter  what  you  tell  him,  he  always 
growls.  He's  a  real  grump. 

To  make  him  say  something  else,  you  have  to 
teach  him.  What  sort  of  new  things  can  you  teach 
your  creature  to  say?  What  sort  of  things  can  you 
teach  your  creature  to  do? 

Next  Time:  New  Creatures 

This  time  we  created  a  very  simple  creature.  Next 
rime  we'll  see  how  we  can  create  a  creature  that 
surprises  you.  He'll  make  scary  creature  sounds. 
And  he'll  have  a  creature  face. 

I'll  help  you  build  creatures  and  turn  them 
loose  on  other  members  of  your  family.  But  I'd 
really  like  to  see  what  creature  you  can  come  up 
with  on  your  own. 

Write  a  short  program  and  make  a  creature. 
Then,  no  matter  how  crazy  the  creature  is,  send  it 
to  me.  Send  it  to: 

Fred  D  'Ignazio 
2117  Carter  Road,  SW 
Roanoke,  VA  24015 

Dream  up  strange,  funny,  and  unusual  crea- 
tures, then  turn  them  into  programs  and  send 
them  to  me.  I'll  print  the  best  programs  in  this 
column. 

Be  like  a  magician  pulling  rabbits  out  of  a  hat. 
Pull  the  creatures  out  of  your  imagination.  Then 
pop  them  in  the  computer  and  bring  them  to  Ufe. 

You  can  send  me  any  kind  of  creature  at  all. 

Except  for  just  one  kind. 

Don't  send  any  lobsters.  Qf 
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That's  an  easy  one:  Hes\Afere"  educational  software. 

The  children  witH  the  most  answers  in  school  are  usually  the  children  who  enjoy  learning. 
HesWare  helps  develop  your  child's  interest  in  learning  by  making  it  fun.  And  along  the  way,  develop 
familiarity  and  proficiency  with  computers — a  skill  that  is  becoming  more  and  more  essential  to  success. 

HesWare  educational  soflware  combines  enjoyment  with  a  creative  learning  experience.  Unlike 
video  games,  HesWare  educational  programs  involve  Vour  child — and  that  keeps  their  interest.  Whether 
it's  creating  colorful  and  artistic  pictures  with  Turtle  Graphics, 
making  up  funny  faces  with  Pacemaker,™  or  helping  America's 
favorite  canine,  Benji,  save  kidnapped  scientists  (and  learn 


Pleases  the 

tough 
customei: 


about  the  solar  system  in  the  process,)  or  any  of  the  programs 
in  our  education  library,  HesWare  gives  your  children  a  positive 
attitude  toward  learning  and  technology. 

It's  not  expensive  to  give  your  child  a  headstart  on  the 
future.  HesWare  programs  are  available  for  most  popular  home 
computers,  including  the  Commodore  VIC  20^  Commodore  64^ 
AtarirandlBM: 

HesWare  educational  software.  Just  one  of  the 
ways  HesWare  is  expanding  the  computer  experience,  And  mm       mmm 
expanding  your  child's  horizons.  Look  for  them  at  your       nGSwwSFG- 
fevorite  software  retailer. 


Human  Engineered  Software,  150  North  Hill  Drive,  Brisbane,  CA  94005 
800-227-6703  (in  California  800-532-7979)  Dept.  020 
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Munchmath 


Gerald  R.  Anderson 


"Munchmath"  is  an  above-average  math  drill 
program  that  entertains  as  it  teaches.  Because 
o£  its  multiple  difficulty  levels,  it  is  suitable 
for  a  wide  range  of  ages.  There  are  versions 
for  the  unexpanded  VIC  and  Commodore  64. 


To  keep  a  young  person's  interest,  an  educational 
program  has  to  be  fun  to  play,  '"Munchmath" 
presents  an  nrcade-stylc  character  that  relies  on 
the  player's  correct  answers  to  math  problems  to 
stay  ahead  of  a  ghost  that  is  trying  to  gobble  him 

up" 

The  program  begins  by  asking  for  the  player's 

name,  the  type  of  problems  wanted  (addition, 
subtraction,  multiplication,  or  division),  and  the 
starting  level  of  difficulty.  Problems  are  then  pre- 
sented on  the  screen  for  the  player  to  answer. 
Each  correct  answer  scores  ten  points  and  moves 
"Munchie"  one  step  closer  to  the  power  prize. 
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The  ghost,  however,  stays  in  hot  pursuit  only 
three  steps  behind.  After  15  correct  responses, 
Munchie  cats  the  power  prize  and  the  tables  are 
turned.  Munchie  chases  the  ghost  across  the 
screen,  eventually  catching  him  and  scoring  a 
bonus  of  100  points.  The  difficulty  level  then  ad- 
vances one  notch  higher  and  new  problems  are 
presented. 

The  ghost  moves  into  action  when  the  player 
gives  a  wrong  answer.  First,  the  correct  answer  is 
displayed  for  the  player  to  study.  Then  the  ghost 
advances  one  step  closer  to  Munchie.  Three  in- 
correct answers  and  the  ghost  catches  poor  Mun- 
chie and  gobbles  him  up.  This  results  in  a  loss  of 
50  points  and  a  return  to  the  next  lower  level  of 
difficulty. 

If  a  Q  is  typed  in  response  to  a  problem  instead 
of  a  number,  the  game  stops.  A  scoreboard  is 
printed  which  shows  the  number  of  problems  the 
player  has  been  given,  the  number  answered 


Practicing  simple  addition  with  "Munchmatii, "  64  version.         Practicing  cany  multiplication  zoith  the  VIC  version  of 

"Munchniaih." 
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PROBABLY  the 


You'll  EVER  PLAY! 
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^7 


V 


^// 


Out  of  thin  air  they  begin  their  rampage. 

Wave  after  wave  they  tumble  toward  you '^  f.*" 
when  you  least  expect  them! 


It 


_}  Buy  BLITZ  and  other  fine  products  of  Grapevine 
^^     Software  at  your  local  dealer,  or  order  direct. 

r  Grapevine  Software  ,inc. 

)   ( WE  SPECIA UZE  IN  FAS T  DELIVER Y} 
)  R  O.  BOX  14843.  LENEXA.  KS.  66215 
Order  hotline  (913)  888-0501 

^COMMODORE  64  is  a  fegsEiered  trademafK  ol  CommodOTe  Business  Machines, 


Suggested  retail  price  $24.95 

Ptus  S2,00  postage  and  handling 
(Kansas  residents  add  4%  tax) 

Available  on  diskette  or  cassette. 

We  accept  check,  money  order  or  )tss^  [-H 

Dealer  and  Distributor  inquiries  invited. 


tired  of  software  that  doesn't  work? 

reach  up 
&  turn  over 

liW  •  •  • 

TM 


All  New  Leaf  Inc.  product}  are 
oeoted  with  our  special 
commiumenE  !0  quality  .     . 
becouie  we  reolly  core.  Unlike 
mosi  5oftwQrc   even  novice 
computer  users  will  be  able  to 
enjoy  oil  of  the  benefits  without 
ony  of  the  hassles' 

OKmHYTHM+ 

C'ciiic  U:crr-v:hrr:  w;[n  cuco  feecbock  6 

LtuxipMHtcbiiily  ^OfripOfiiOni.  R<;S.  OUri 

vuitl  g^veyou  'h^  pptwn  '^  0  printed  <.l'Q;i.* 


C*A*R*5 


(Cor  Analyiij  fleporimg  5ystefln)  Otoph  t 
mofniot  opefOCErtg  (fftitimnty  6  tOit  ej^ 
OwnCfihip  in<tuciirt(j  cor  injikiforice. 
pnvmpnn.  [Qxes  b  Iftense  fee-i  fli  well 
GS  'fjpojfS.  k  diitincjuiir.ej  tuftweSn 
S^^riStir,^  Or  ownef^hip  ccrsti.  Agolrt,  oUfS 
W|6|  t^ve  you  tJie  option  trf  prrntttf  reports  * 

DitrtVorsiCMi  27.50 


€SP*CqIc 


(E^fi^romt  ^pfodihptt  Piciinn.ii%q 
ColcylotorJ 

Now  irou  ton  cdcuta-ie  ony  ipfeodih^^r 
eciipf''  P^w3  -and  coiijnnni  oro  lijn.iecJ  onfy  by 
y<ji.j'  fI\&:^^lfle■■s  n^einoty.  An  tJtcfrll^flt 
:cot  fo(  piCEr:r-i-^9  Q!-,d  le^^'vt.ivf? 
caict4oTicin-j  YcMj  con  pven  moMe 
pftnred  ccp^>i  of  your  ipfKxiihet'E^  * 

Dnkveniitjn  47.50 

'On  any  C9nvT>od(»e"*co<Tipooei(#  ptirtEtr 

Each  of  our  progfoms  hos 
been  tested  and  re-tested 
over  and  over  again.  Our 
national  testing  network 
eliminates  any  problems 
BEFORE  they  reach  you. 
Simply  type  Load  &  New 
Leafs"  unique  Self' storting 
format  will  do  the  rest. 

ViSAcuVOfTiefl       I  mmiinin  VISA 

(61 6)  397-3660 


StQte_ 
Phone  Number  (        )  . 


Produci  ordered 

G  VIC- 20'"      D  Commodoie  64 " 
LI  Diik            D  Cosieite 
Amouni  encloied 


Name . 


,  Zip_ 


EJtpFfotion  dote ^ 

Ini^fbonh  #  CMC) . 


inc.  ti> 


Missouri  lesidents  odd  soles  icyi 
I'SOLynr^hoven'Oc'lieville  IL(i2223 


correctly,  the  number  answered  incorrectly,  and 
the  percentage  of  correct  answers.  The  player 
may  then  choose. to  resume  the  game  or  to  end 
play. 

The  program  has  been  extensively  tested  by 
my  six-  and  eight-year-old  daughters,  as  well  as 
the  neighborhood  children,  and  its  appeal  holds 
up  very  nicely. 

Munchmath  tits  neatly  into  an  unexpanded 
VIC.  (There's  also  a  version  for  the  64.)  It  uses 
custom  characters,  so  you  should  remove  any 
memory  expanders  you  may  have  on  your  VIC, 
unless  you  know  how  to  rearrange  the  memory. 

If  you  want  to  avoid  the  drudgery  of  typing 
in  the  program  (VIC  version  only),  send  a  blank 
cassette,  a  stamped,  self-addressed  envelope, 
and  $3  to: 

Boll  Walhicc 

6649  Tlnnulerhaid  Line 

Placervilte,  CA  95667 

(Since  I'm  in  the  Navy  and  frequently  gone, 
my  friend  Bob  Wallace  has  volunteered  to  make 
copies.) 

Program  Description 

Here's  a  breakdown  of  the  program  (VIC  version): 

Lines  10-35:  Initialization  and  delay 
subroutines. 

Lines  40-50:  Answer-checking. 

Lines  55-60:  Print  titles  computer-style. 

Lines  65-145:  Generate  problem  and  print  it 
in  proper  format. 

Lines  150-180:  Ghost  catches  Munchie.  Gen- 
erate sound  effects,  subtract  50  points,  and  reduce 
difficulty  level. 

Lines  185-235:  Munchie  reaches  the  power 
prize  and  chases  the  ghost.  Bonus  of  100  points, 
advance  to  next  level. 

Lines  240-255:  Move  Munchie  and  Ghost. 

Lines  260-275:  Print  level  and  .score.  Clear  old 
answer  from  screen. 

Lines  280-300:  Print  scoreboard  at  end  of 
game.  Restart  or  end  program. 

Lines  305-345:  Special  characters. 

Lines  350-385:  Titles. 

Lines  390-445:  Get  player's  name,  choice, 
and  level. 

See  program  listings  on  page  186.  tt 


Young  People 

COMPUTERS  Gazette  wan\s  to  know 
what  today's  young  people  are  doing 
with  computers.  We  want  our  readers 
to  know,  too.  It  you've  written  on  in- 
teresting program  for  the  VIC-20  or 
Commodore  64,  share  it  with  us. 


For  VIC  20 

EJesware 


Fast,  Fast 

Relief  From  Expensive 

Software  Blahs. 


Shamus  (CT) 

Gridninner  (CT)  . 
Protector  (CTI 
Turtle  Graphic*  (CT|  . . 
Fort  Apocyalpse  (CT)  . 
Necromancer  (CT). , . . 


Sims 

Final  Orbit  &  Bumper  Bash  (CT) . 

Riipton  (CT) 

Bandits  (CT) 

Type  Attack  (CT) 

Turmoil  (CTI , . 

And  Last  But  Not  Least 

Quick  Brown  Fox.  

Praclicalc  (T) 

Practiratc  (Dl 

Vidata  (T) ,  . . . 

Vicak  (T) 

Ultima  Escape  (T) 


EPYX 

Temple  of  Apshai  (T) 

Sword  of  Fargoal  (T) 

Crush.  Crumbb.  CIioiiip  (T) 
Rescue  at  Rigcl  (T) 


Cieative 

Choplifter  (CT) 

Astroblit;  (CT) 

Serpemine  (CT) 

Terraguard 

Black  Hole      All  ThiBe  Just  S30 

Videomanifl  (CT)  (3  pack  only) 

Rat  Hotel 

Houi«!lioid  ("ifkitice  (T) 

Household  finance  {D)  

HoLiseiiold  Finance  id) 

Home  liiuentory  (T)  

Home  Inventory  {D)  . , 

Home  Office  (T) 

Home  Offics,"  (D) 

Hangman  f-fangmath 

Sroderbund 

AEiCT) 

SeaFoK  (CT) 

Skvblazet  (CT) ....,,.....,, 

Wlzuiare 

Electronic  Party  (T) . 

Square  Pairs  (T) .............. . 

Turtle  Tracks  (T) 

Your  Vic  20  (Tl 


Us  I 
Price 

$40 

%m 

$40 
$40 

$40 

$40 
140 
$40 
$40 
$40 

$65 
$40 

$45 
$30 
$15 
$20 

$40 
$30 
$30 
$3U 

$30 
$30 
$30 


$30 
$20 
$25 
$30 
$15 
$20 
$30 
$35 
$12 

$40 

$40 
$40 

$30 
$30 
$30 
$30 


YES  AND  HARDWARE  AT 
UNBEATABLE  PRICES! 

WICO  Joystlckii 

Boss $20 

BatStick $30 

Red  Ball $35 

Cardco  Peripherals 

3  Slot  VIC  Mother  B $40 

6  Slot  VIC  Mother  B $100 

16K  VIC $80 

Cass  Interface  VIC $40 

fainter  Interface 

V[CandCOM64 $fiO 

5.5lotCOMfi4 $70 

Graphics  Tablets      (This  month  only!) 

Koalapad  VIC  20 $125 

Koalapad  COM  64 $125 


But  For 

Youl 

$2£) 
$26 
$26 
$24 
$24 

$25 

$25 
$25 
$25 
$25 

S45 
$26 
$2y 

$iy 
$11 

$13 

$24 
$19 
$l'J 

$iy 

$19 

$19 
$19 


$19 
$13 
$17 
$19 

$10 
$13 

$19 
$22 

$10 

$24 
$24 
$24 


$19 
$19 
$19 
$19 


$12 
$17 
$18 


$26 
$65 
$52 
$26 

$52 
$43 

$60 
$60 


Monitor! 

BMC  I2'GtBcn $100  $77 

BMC  13"  ComtXMile  Color $399  $280 

USl  12"  Amber, $249  $149 

Printers 

Alphacom  4(1  Column 

Mth  VIC  or  COM  64  Cable $160  $119 

Books 

COM  64  Rc(  Guide $20  $14 

VIC  aO  Rcf  Guide $17  $12 

Elementary  Com  64 $15  $10 

BemcHlary  VIC $15  $10 

Most  from  iiour  VIC $10  $7 

Using  COM  64 $11  $  8 

Zap  Pow  Boom $13  $9 


ti 


Such-A-Deal! 

Software!* 

903S.  Rural  Rd#  102 
Tc'mpe.AZa'')2Hl 

TO  ORDER  FAST,  FAST 

CALL TOLL  FREE; 

l-SOO-431-8697 

For  Infonnalion  Only  (6021 968.9128 


List 
Price 

$45 
$40 


For  Your  CommotJore  64! 

Broderbund 

Chopli(lBr(CT) 

Si'afox  (CT) , 

Creative 

Asttobliti:  (CT) $35 

Moondust  (CT)  $35 

Trasliman  (CT) $35 

Sauf  N  Y  ICT) $35 

Houifk.>ld  Hnance  IT) $30 

Hoitsi'boJd  Finance  ID) $.35 

Hfimv  Inventory  (Tl $15 

Home  Inventory  (D) $20 

Synapse 

Pro(ector(D&T) $35 

Sharlijs  (D&T) $35 

Sentinel  (D&-T) $35 

MotyoKD&D  • $35 

DrellH  (D&TI $35 

Spinnaker 

lUfll.'TuKirlCT)  ,.    ..  $40 

P.iintbrusti  (CT) $30 

Facemaker  (CT) $30 

Delta  Drawing  (CT) ,  , $35 

Fraction  Fever  (CT) $.35 

Up  For  Grabs  (CT) $40 

EPYX 

Jumpman  (T) $40 

.lumpman  (D) $40 

Temple  of  Apshai  (T) $40 

Upper  Reaches  of  Apshai  (T)      .  $20 

Curse  o(  RA  (T) $20 

Sword  o(  f-araoal  (T) $30 

Sword  o(  l-argoal  ( D) $30 

Hesware 

Hesmon  64  (CT) $40 

Gridmnnor  (CT) $40 

64  Forth  (CT) $60 

Turtle  Graphics  It  (CT) $60 

OEM 

Bua  Crustier  (CT) $33 

Sidestep  Alien  (CT) $33 

Close  Kncounters  (CT) $33 

Dot  Gobbler  (CT) $33 

Sleitd  On  Line 

Frogger  (T) $35 

Fro9get(D)..... $35 

Jawbreaker  (CT) $35 

TImeworkfl 

Inventory Mgnit.(D) ..,  $79 

Accts.  Receivable  (D) $79 

Accts.  Payable  (D) $79 

General  Ledger  (D) $79 

Cash  Flow  Mgmt.  (D) $79 

Ptogtammers  Kit  (D) $25 

Data  Manager  (D) $25 

Money  Manager  (D) $25 

Robbers  L)st  Tomb  (D) $25 

Electronic  Checkbook  (D) $25 

And  Last  But  Not  Least 

Quick  Brown  Fox. $65 

Practicak  64  (T) $50 

Practical  64  (D) $55 

Continental's  Home  Accl $79 


But  For 
Youl 

$27 
$24 

$22 
$22 
$22 
$22 
$19 
$22 
$10 
$13 

$21 
$21 
$21 
$21 
$21 

$24 
$18 
$1H 
$21 

$21 
$24 

$25 
$25 
$25 
$13 
$13 
$19 
$19 

$26 
$26 
$39 
$40 

$22 
$22 

$22 
$22 

$22 
$22 
$22 

S49 
$49 
$49 
$49 
$49 
$17 
$17 
$15 
$17 
$16 

$45 
$33 

$36 
$45 


Ordering  &  Terms  Send  cashier  check,  money  order  or  bank  wire  transfer  Personal  Co  cfiecks  aIlow3  wks  bank  clearance  All  prices  are  with  cash  discount, 

add  3'^i  VISAMasierCatd  Accepted  Prices  subject  to  chnntje  Provide  phone  #  with  order  Shipping  Software  Add  $3.00,  Hardware  Add  $  10.00. 

Arizona  residents  add  6%  sales  lax,  Relurns  must  have  auiliorlMtlon  (C  (call  602-968-9128  forauthoriistion  if).  All  returned  merchandise  subject 

to  restocking  fee  &  must  come  witti  a// original  packaging  No  returns  allowed  after  30  days  from  stiipping  date. 


VIC  Super  Expander 
Graphics 


Kenneth  Knox 


Want  to  see  some  stunning  graphics  on  your 
VIC?  If  you  have  a  Super  Expander  car- 
tridge, type  in  this  short  program  and  you 
might  be  surprised  to  see  what  effects  are 
possible. 


Here's  how  you  can  show  off  the  amazing 
graphics  which  can  be  created  with  the  VIC- 20 
using  the  Super  Expander  cartridge. 

Polar  figures,  in  which  the  points  are  part  of  a 
circular  function,  may  be  formed  in  many  ways. 
In  lines  120, 140,  and  150  of  this  program,  we  see 
one  way  to  generate  unusual  point  curves. 
Chords  (lines  connecting  points  of  a  point  figure) 
are  drawn  using  selected  points.  This  program 
combines  these  functions  in  an  unusual  way. 
When  you  type  RUN,  fascinating  patterns  are 
drawn  continuously  until  you  press  RUN/STOP- 
RESTORE.  Pressing  RUN/STOP  alone  will  freeze 
a  pattern  on  the  screen. 

How  It  Works 

Lines  40  -  70     —  Initialization  and  graphics 
setup. 


Lines  100  -  170  —  Put  points  (x,y)  into 

memory  in  an  array  and 
plot  the  points. 

Lines  200  -  220  —  Draw  the  patterns  as  a 

series  of  lines  with  selected 
points  of  the  point  figure. 

Lines  230  -  250  —  Utility  parts  of  the 
program. 

Several  modifications  are  interesting.  Replace 
line  40  with  : 

40B  =  500:L  =  0 

The  new  point  figures  now  look  much  the 
same  but  are  drawn  differently.  The  line  figures 
vary  also. 

Another  option  is  to  change  line  100  to: 

100  FOR  Z  =  12  TO  20 

This  will  create  more  complex  point  figures 
with  symmetrical  features. 

There  are  no  unusual  techniques  here,  so  it 
should  be  easy  to  recreate  these  figures  on  any 
computer  with  high-resolution  graphics. 

See  program  listing  on  page  195.  9 
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Oi     WONT  BEUEVE 

UREYES 


\9§ 


threshold;'^ 


LUNAR   LEEPER7" 


HiCU 
SCORE 

a  •  I  ff  i  ff  i    ^^ 


CROSSFrRE™ 


CANNONBALL  BLITZ' 


ACTUAL  VIC  20  SCREENS 


They  said  rt  couldn't 
were  they  wrong! 


r 


be  done.  Boy,  You'll  find  the  best  graphics  ever 
available  for  the  Vic  20  in  games  that 
are  already  hits  on  the  Apple  and  Atari. 
Think  of  iti  Brilliant  graphics  and  the 
fastest  action  this  side  of  reality- 
Survive  wave  after  wave  -  24 
different  levels  ■  of  inmjding 
aliens  in  THRESHOLD. 
Rescue  your  space  pals  from 
the  hungry  LUNAR  LEEPER™ 
and  head  for  the  eye.      Save 


)j"r¥ 


your  city  from  ret nca mating  invaders 
in  CROSSFIRE.™  Evade  a  CANNON- 
BALL  BLITZ^"^  to  climb  through  three 
stages  of  action  to  defeat  the 
Redcoats. 

Sierra  On-LIne's  assortment  of  the 
best,  the  brightest  and  the  fastest 
Believe  it! 

THRESHOLD,™  LUNAR  LEEPERJ" 
CROSSFIRE™  and  CANNONBALL 
BLITZ™;  A  whole  new  look  for  the  VJc 
20!  Available  at  your  local  dealer. 


64 


Aardvark  Attack 


Last  month,  computeis  Gazette  published 
"Aardvark  Attack,"  an  educational  game  for 
the  unexpanded  VIC-20  originally  written  by 
Todd  Heimarck,  This  month,  we  have  an  up- 
dated version  for  the  Commodore  64,  translated 
by  Mark  Sugiyama,  Programming  Assistant. 
Here's  a  summary  of  how  the  game  works  for 
those  who  missed  our  last  issue. 


Mutant  aardvarks  from  Andromeda  are  attacking 
Earth  with  unique  weapons  —  alphanumeric 
bombs.  There  are  26  types  of  bombs,  and  each  re- 
quires a  different  defense  on  your  part.  Typing 
the  letter  M,  for  example,  sets  up  the  defense 
against  M  bombs.  The  same  tactic  applies  to  the 
other  25  letters  of  the  alphabet. 

The  aardvarks  are  attacking  Earth's  ten 
largest  cities,  numbered  0  through  9.  Once  you 
set  up  the  defense,  you  have  to  decide  which  city 
is  being  attacked. 

Keyboard  Practice 

"Aardvark  Attack"  isn't  designed  to  teach  touch- 
typing,  but  it  will  give  you  practice  on  the 
keyboard  if  you're  just  learning  to  type.  For 
youngsters,  it  can  teach  letter  and  number 
recognition. 

Experienced  typists  should  enjoy  Aardvark 
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An  "A-bonib"  drops  toiimni  city  number  3  in  "Aardvark 
Attack"  for  the  Commodore  64^ 

Attack,  too.  It  uses  the  entire  keyboard  and  in- 
cludes variable  speeds  that  will  challenge  anyone. 

Rules  Of  Play 

Your  job  is  to  type  the  correct  letter,  and  then  the 
correct  number.  The  letter  of  the  bomb  about  to 
drop  appears  in  a  "radar  window"  in  the  upper- 
right  corner  of  the  screen.  When  it  appears,  type 
it.  If  you  miss,  try  again.  When  you  get  the  right 
letter,  the  falling  bomb  reverses  colors.  Then  you 
must  look  at  the  row  of  numbers  representing 
cities  at  the  bottom  of  the  screen  and  type  the 
matching  number  to  destroy  the  bomb. 

The  selectable  speeds  range  from  easy  to 
nearly  impossible,  The  faster  games  award  more 
points. 

Parents  or  teachers  can  do  the  typing  for  very 
young  children  who  are  just  learning  their  letters 
and  numbers.  The  child  can  call  out  the  letter  or 
number  for  them  to  type. 

See  program  listiug  on  page  191.  ^ 


V\NJnC 


ANNOUNCING 

A  NEW  GAME 

SO  ORIGINAL 

YOU  NEED  INSIDE  SECRETTS 

JUST  TO  SURVIVE...MUCH  LESS  WIN! 

Kioto  In  Every  Dragon  Haw\Pac\age:  Free  Strategy  Cards. 


<^>^ 


Great  new  game  —  great  new  way  to 
play.  You  are  the  Dragon  Hawk,  soaring 
to  attack  —  and  escape  from  —  a  host  of 
flying  monsters.  Each  time 
you  press  the  trigger  on  your 
joystick,  the  hawk  s  wings 
flap,  lifting  you  into  position 
to  dive,  talons  extended. 

One  pounce  and  another 
phoenix  bird  or  flying  iquana  is  reduced 
to  a  mere  floating  feather  But  if  you 
feil  to  get  above  your  enemies. . .  ^ap! 
You  ve  had  it!  And  you  ve  got  to  avoid 
the  massive  lightning  bolts,  too. 

Finally,  on  the  seventh  level,  you  come 


face  to  face  with  the  dragon  himself.  But 
you  wont  be  alone. 

To  get  you  there  faster  and  make  play- 
ing Dragon  Hawk  more  fun 
than  any  Commodore  64  game 
ever,  you  0  have  help  at  your 
fingertips.  Strategy  cards  with  key 
tips  on  crucial  parts  of  the  game 
are  included  free  in  your  package. 
Get  your  claws  on  Dragon  Hawk  right 
away  Its  a  thriU  so  new  and  different 
you  may  never  come  down. 

YouTl  find  Dragon  Hawk  for  the  Com' 
modore  64  with  disk  drive  at  your  local 
dealer  now,  or  write  to  UMI  direct. 


Commodcjre  64  Is  o  trademark  of 
Commodore  Business  Machines,  Inc. 


umi 


United  Microware  Industries,  Inc. 

3503-C  Temple  Avenue 

Pomona  CA  91768    [714]  594-1351 


64  Timepiece 


Joe  DiNicoia 


In  the  premier  issue  of  COMputhi's  Gazette  (July 
1983)  we  published  "VIC  Timepiece,"  a  clock 
program  originally  written  for  the  unexpanded 
VIC-20  by  Joseph  D.  Wright.  A  reader,  Joe 
DiNicoia,  has  translated  the  program  to  work 
on  the  Commodore  64.  Following  is  an  adap- 
tation of  the  original  article. 


Here's  something  for  your  computer  to  do  so  it 
won't  got  bored  when  you're  not  Ltsing  it.  The 
program  is  patterned  aftL-r  the  plastic  rolling-ball 
clocks  often  sold  in  department  stores  and  gift 
shops. 

Unlike  usual  clocks,  "64  Timepiece"  keeps 
time  by  stacking  balls  on  racks  representing  hours 
and  minutes.  Every  minute,  a  ball  from  the  bottom 
of  the  screen  is  carried  to  the  top  of  the  screen 
and  rolled  off  the  ramp.  The  ball  falls  onto  the  top 


rack,  where  it  represents  one  minute.  When  the 
rack  accumulates  five  balls,  four  of  them  return  to 
the  bottom  of  the  screen  and  one  rolls  onto  the 
middle  rack. 

Each  ball  on  the  middle  rack  represents  five 
minutes.  When  this  rack  fills  up  with  1 1  balls - 
and  when  the  top  rack  overflows  again  -  all  balls 
hut  one  return  again  to  the  bottom  of  the  screen. 
The  remaining  ball  rolls  to  the  lower  rack,  where 
each  ball  represents  one  hour. 

When  the  hour  rack  fills  up  with  12  balls  - 
and  when  the  two  upper  racks  overflow  -  a  chain 
reaction  is  triggered  as  all  the  racks  empty  into 
the  bottom  of  the  screen,  leaving  only  one  ball  in 
the  hour  rack.  This  is  the  changeover  from  12:59 
to  1:00  (see  photos). 

To  read  the  clock,  vou  start  with  the  lower 
rack  and  work  your  way  up.  Six  balls  on  the  lower 
rack  mean  it  is  at  least  6:00.  Then  add  up  the  balls 


■•«3lki 


m 


It's  12:59  -  all  the  racks  are  filled  with  balls. 
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Bails  from  the  top  rack  start  tiimNiii\^  ihiwn,  triggering 
chain  reactions  on  the  lower  racks. . . ' 


COMMODORE  64™  SOFTWARE 


'■ 
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SPRITEMASTER"  is  not  just  another 
sprite  editor.  It's  the  finest  utility  available 
formulticolorsprite  animation  and  game 
programming.  It  will  have  you  making 
full  color  animated  objects  injust  minutes. 
People  mhning  birds  flying  or  tanks 
roUlngarea  snap  with  Spritemaster.  ll  will 
autotnatlcally  append  your  sprites  to 
othcrpr(^rams.  It's  easy  to  use  and  under- 
stand and  comes  with  a  full  2 1  page  instruc- 
tion manual  and  samples  of  animated 
writes  to  get  you  started  (Suggested  retail 
pricc„S35.95) 


SPRITEMASTER",  NEUTRAL  ZONE"  AND  BEACH-HEAD- 
ARE  AVAIIABLE  AT  YOUR  liXAL  COMMODORE  DEAIER 
ON  EITHER  DISK  OR  TAPE 


GENERAL  QUARTERS!  BATTLE 
STATIONS!  As  chief  commander  of 
land  and  sea  forces  in  the  Pacific  your 
mission  is  to  obtain  a  quick  naval 
viaory,  and  invade  enemy  territory 
with  land  forces.  BEACH-HEAD"  is 
a  100%  machine  language  game  and 
offers  multi-screen  aaion  with  higli 
rcsolutioa  Uiitc  dimensional  graphics. 
(Suggested  retail  price...  SJ4.95) 


tmMUMMaam 


NEUTRAL  ZONE"  takes  you  to  IhcoutCT 
edges  of  the  galaxy,  to  ALPHA  IV,  a  long 
range  eariy  warning  station  whose  mLssion 
is  to  delect  alien  intntdere  from  other 
galaxies. 

NEUTRALZONE '  isiheuliimaiein  high 
resolutioa  last  aclion,  arcade  quality 
games.  It  is  vmtten  in  100^.  machine  larv 
guagc  and  llMiures  smooth  scrolling  of  the 
360  degrcT  iwnorama  The  realism  is 
unbelievable  (Suggested  retail  pricc;_ 
S34.95) 


ACCESS  SOFTWARE  INC 

925  EAST  900  SOUTH,  SALT  lAKE  CITY,  UTAH  84105 
TELEPHONE  (801)  532-1 134 


...until  111!  the  md's  (ire  aiiplicd,  except  (or  one  ball  on  tin- 
hour  ruck  -  indkati}!^  1:00. 

on  the  two  minute  racks.  If  the  middle  rack  is  full, 
and  if  there  are  three  balls  on  the  upper  rack,  it  is 
6:58(55  +  3  =  58), 

When  you  first  run  64  Timepiece,  it  asks  you 
to  set  the  time.  Just  follow  the  instructions  and 
enter  the  correct  time  as  a  three-  or  four-digit 
number  mifhoitt  a  coloti,  such  as  658  for  6:58. 

See  program  listing  on  page  189,  ^ 


When  it  saves  you 
Time,  it  saves  you 
Money... it  all 
adds  up  to  a  great 
addition! 

Simply  hook  up  ADDON 

to  your  Commodore  64. 

Then  forget  it. 

ADDON  moires  it  eosy  for 

you  to  work  with  numbers 

To  odd,  subtract,  multiply  and 

divide  them. 

It  even  hos  omnidirectional 

cursor  keys  for  eosy  maneuverability, 

ADDON.  Becouse  Time  Is  Money. 

And  that's  what  counts. 

From 


■      ouAiiry 

m         WMfLTffl 


801  S.Victoria  Ave,,  Suite  105 
Ventura,  CA  93003    (805)  656-1330 


IF  IT*S  FOR 
AND  IT'S  C 


THE  COMMODORE  64 
5000,  IT'S  PROBABLY 


MAMAOEMENT  BYBTEM  B4 

Trfcs  mLegratec)  tuBtnees  program  ^ves  you  trie  ccxnputer  power 
once  r^eserveO  for  largfe  oortJcratons,  Capa&ittes  --icijc^e  povodng. 
■  nventorv  ci^ritrcf.  si^a  customer  maii.ng  t.st.S-  0--&K.  ffl^TQi.aa 

FINANCE  CALC  64 

Tf xi  leadEr  in  inome  onCl  buS'^SSiS  'ifieocioii  ari^iyHisi.  You  con  nave 
'UP  to  1^^0  'terr^ied  SKpenoAS  OnO  prmt  10S5  d-^f  ^or^ont  triencigl 
reports  anO  bar  grapl~iB,  In  eddiLton,  ii,  keeps  end  corTiuurvL.  uu 
mEr-»y  as  1£l  budignts  ac  once.  Oiak  SaB^SB 

DATA  BABE  B4 

A  penl-GQt  rf>cQi^  system  tor  any  txjeines&  or  r»ome,  it  can  store 
up  to  1 2CXZI  r^ec-orcJs  jsnci  nas  up  to  &D  fields  tor  eacn  one.  A  speciai 
label  aritj  repon.  Ltesigfier-  ii3  «ncC^eO.  it  can  also  merge  witri  popular- 
\A/orO  processtjrji   Qiisk  S88.BS 

OAME  PESIQNER  B4 

Sevidr^ti'  yanie  t^^L^-i 'tJuLiriubi  included.  Dititk  B38.BB 


BTUOia  B4  BERIEB 

Anyone  cari  noww  create  mus:c  os  tieaut«tui  as  cne  most  acJvaticeo 
programe~s  couP  one  year  ago!*  Just  p5ay  aro  true  oon-putBr  wui 
mstontiy  wnte  tne  nruse  o-^  tne  screeri.  inciutJecl  are  powerful 
features  fke  0<x;lt  move^  srnge  rxste  ediitfl-ig  and  scroiimci  tt  wii  Bave 
arTd  rec&i.  oizld  n-ijsac  to  your  own  progra^^s  end  prmt  HSQO  sf'^eets 


FAMILY  PAK  [3  In  1)  [ALL] 

Ti"!iPoe  ot  tJ^ve  tiriefit  tionie'  pr^jg^^'ame  avgiiabit* 
>   CHECKBOOK  EABE  B4 

fHancJies  ovSf^  13CXD  tr-cantiact-crijii,  Pnnts  st0ten"«ritB,  and  qii  typc*ri 

o^  creCKS.  aric:  ^^Q  expense  categores.  ffi39.BS 

•   RECIPE  KEEPER 

Seorcnes    by     ingredienL,     category     or    name.     Calculates 

measurements  for  Oifferent  eer^ing  amounts  Ofid  prints  copies. 

"   SPACE  MATH  B4 

Learn  n  ■aUi.  expore  tne  universe,  dance  to  tf^a  music  arid  wotcn 

the  tinoyv. 


8ABIEB  OF  THE  dlRT 

An  earT;l^uskB  Sucks  ypu  to  tnn  center  of  U^e  earcl^.  To  escape 
you  mu©L  battlf^  CJhe  BABlES  OF  THE  DIRT.  But,  don't  rniss  or  its 
doomaaayl  Watchi  out  for  xJ-^&r  mClC^^en,  Q3B>BS 

I  PROQnAlVlS  AHE     CrfMf'A  riHl  i:    WllM  ALL  ^^iNlt.HLi  AIMLJ  L-JllL.I/Tb  Ml  JL.U -tsCHlhHIM  P'F'"*QCESSlNG. 


P.O.  BOX  881,  SUN  VALLEY,  CA  31353   •   [S13]  768-6846 


COMMODORE  64  PROGRAMS 


''ElectroniCySpreadshe 
for  the  Commodore  & 


le  MOST  C ARAB L 

ectronic  sWead  Sheel 

ir  the  Comrbodore  64 


IV/^.-/^-.R\\^ 


i 


Skyles  Electric  Works 

231 E  South  Whisman  Road 
Mountain  View,  CA  94041 
{415)965-1735 


AVAILABLE  NOW!  Call  800  227-9998** 
For  the  nanne  of  your  nearest  dealer, 
detailed  information  or  a  catalog  of  products. 

*  'California,  Canada  and  Alaska,  please  call  (415)  965-1735. 


In  Europe:  SUPERSOFT,  Winchester  House,  Canning  Road,  Harrow  Wealdstone,  England  HAS  7SJ,  Tel.  01  861  1166 


Connect  The  Dots 


Janet  Arnold 


"Connect  The  Dots"  is  an  entertaining 
graphics  program  for  young  children  who  can 
locate  numbers  and  letters  on  the  keyboard. 
Originally  written  for  the  unexpanded  VIC, 
we've  added  a  version  for  the  Commodore 
64. 


As  teachers  at  a  small  private  school,  my  husband 
and  I  saw  the  children  anxious  to  get  their  hands 
on  our  VIC-20  computer  whenever  we  brought  it 
to  class.  Unlike  many  adults,  who  are  hesitant  to 
use  it  or  even  refuse  to  touch  it  altogether,  the 
children  jockeyed  for  their  turn  at  even  the  dullest 
programs  we  loaded. 

I  wrote  "Connect  The  Dots"  to  provide  my 
own  children  and  my  preschool/kindergarten 
students  with  a  "game"  that  could  entertain 
while  reinforcing  their  skills  at  the  same  time. 

Making  Dots  Into  Pictures 

Here's  how  it  works.  The  child  is  given  a  four- 
item  menu  from  which  to  choose  the  picture  he  or 
she  wishes  to  draw.  The  greater  the  number  of 
dots,  the  longer  it  takes  to  complete  the  picture. 

A  grid  appears  on  the  screen.  Some  of  the. 
squares  contain  markings.  Tell  the  child  to  look 
for  the  solid  dot,  because  that's  what  must  be 
matched  with  the  coordinates.  When  the  prompt 
"Number?"  appears  at  the  top,  show  the  child 
how  to  press  the  correct  number  coordinate  and 
hit  RETURN.  Answering  the  next  prompt,  "Let- 
ter?", will  probably  take  longer  unless  the  child  is 
familiar  with  the  keyboard. 

A  wrong  number-letter  combination  is 
answered  with  a  low  "uh-oh"  sound  and  the 
words,  "Try  again." 

After  a  correct  answer,  the  computer  draws  a 
line  connecting  the  dots  and  plays  an  amusing 
sound  effect.  A  short  timing  loop  delays  this  just 
long  enough  for  the  child  to  look  from  the 
keyboard  back  to  the  screen  to  enjoy  this  reward. 

The  finished  drawing  is  accompanied  by  a 
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short  tune  and  the  remark,  "Good  job!  Draw 
again?"  Hitting  a  Y  calls  up  the  menu  again.  An 
N  ends  the  program. 

Working  With  The  ChUd 

When  introducing  this  activity  to  a  child,  a  few 
additional  explanations  may  be  necessary.  Be 
sure  to  explain  the  difference  between  the 
number  0  —  point  out  the  slash  —  and  the  letters 
OandQ. 

A  tot  whose  visual  discrimination  is  immature 
might  reverse  letters.  Connect  The  Dots  can  give 
that  child  enjoyable  practice  in  overcoming  this. 
If  you  notice  a  child  confusing  7  and  L,  for  in- 
stance, ask,  "Is  that  line  walking  on  the  ceiling  or 
on  the  floor?" 

Of  course,  preschoolers  and  some  kinder- 
gartners  who  are  still  learning  their  numbers  and 
letters  will  enjoy  naming  them  aloud  to  you. 

Children  with  short  attention  spans  should 
try  the  pictures  with  fewer  dots.  Even  then,  be 
prepared  to  help  them  along  or  to  complete  it  for 
them.  This  isn't  all  bad,  because  the  time  spent 
with  children  at  the  computer  can  enrich  your 
relationship  and  will  tell  them  that  their  activities 
are  important  to  you. 

There's  no  time  limit  in  Connect  The  Dots,  so 
don't  rush  the  child.  This  will  be  a  welcome  relief 
to  the  child  who  equates  computers  with  tense, 
timed,  shoot-or-be-shot  action. 

If  some  children's  eyes  have  trouble  following 
the  grid  from  the  dot  to  the  coordinates,  show 
the  children  how  to  trace  with  their  fingers  directly 
on  the  screen. 

Details  Of  The  Program  — 
VIC  Version 

It  is  important  to  type  this  program  exactly  as 
shown.  Too  many  extra  spaces  might  cause  VIC 
users  to  run  out  of  memory. 

The  fourth  selection  on  the  menu  is  a  heart  in- 
scribed with  my  children's  names.  Substitute 
your  own  message  by  changing  line  650, 


CDfTlPUTER  HOUSE,  IHC. 


EXCITING  NEW 
CONCEPTS  IN 
EDUCATION 

•  Toddler  Tutor* 

•  Primarv  Math 
Tutor* 

•  Math  Tutor* 

•  English  Invaders 
Games* 

•  Sketch  &  Paint* 


ARCADE  STYLE  GAMES 

•  Supercuda* 

•  Pegasus  Odyssey* 

•  Ape  Craze* 

•  Escape  MCP* 

•  Maelstrom* 

•  Firing  Line* 

•  Pakacuda* 

•  Centropods* 

HOME  UTILITIES 

•  Home  Accountingt 

•  Stock  Accountingt 

•  Basic  Tools  t 

•  Multi- Level 
Marketing  Manager 
(Direct  Selling)  f 

•  Cash  Managerf 


Serving  the  Needs  of  Commodore 
Computers  for  Four  Years.  Call  for 
the  Dealer  or  Distributor  Nearest 
to  You. 


t  Commodore  64' 
vViC  20" 
•Both 


cnmm  *  DflTR 

CamPUTER  HDU3E,  JHC. 

320  Summit  Avenue 

Milford.  Michigan  48042 

(313)  685-0113 

Arcade  Style  Games  are  High  Res  Full  Machine  Code, 
Commodofe  64  and  VIC  20  are  Registered  Trademarks  ol  Commodore  Business  Machines,  Inc. 


Coutiectiii^^  the  clots  to  dnnu  a  hcari  ou  ihc  VlC-20.  (You  can 
modify  the  program  to  substitute  any  names  in  the  heart.) 

Following  is  a  line-by-line  program  descrip- 
tion for  the  VIC  version,  giving  the  starting  line 
number  of  each  section; 

1  ~  Title  and  instructions. 
10  —  Menu. 
20  —  Draw  grid. 
90  —  Search  DATA  for  starting  point  of  chosen 

picture. 
100  —  Read  4  pieces  of  DATA  per  dot  and  POKE 

dot. 
110  —  Ask  for  dot's  coordinates. 
140  —  Response  for  wrong  answer. 
200  —  Response  for  right  answer. 
500  — Setup  butterfly. 
550  —  Set  up  mushroom. 
600  —  Set  up  dog. 
650  —  Set  up  heart. 

900  —  Response  for  completed  picture. 
1000  —  DATA  for  butterfly. 

Figure  1:  Grid  For  Designing  Pictures 
On  The  VIC 


A  completed  mushroom,  one  of  four  pictures  included  loith 
"Connect  'I'he  Dots"  (VIC-20  version). 


1500  —  DATA  for  mushroom. 
2000  —  DATA  for  dog. 
2500  —  DATA  for  heart. 

Designing  Your  Own  Pictures 

Part  of  the  fun  of  this  program  is  designing  your 
own  pictures.  My  five-year-old,  Jonathan,  con- 
tributed the  mushroom  found  in  Connect  The 
Dots  by  coloring  in  squares  of  graph  paper. 

To  substitute  a  picture  of  your  own,  design 
one  using  the  accompanying  grids.  They  cor- 
respond to  the  square  grids  in  the  VIC  and  64  ver- 
sions of  the  program.  Remember  that  most  of 
your  design  should  consist  of  a  continuous  line  as 
in  dot-to-dot  pictures.  Anything  else  must  be 
POKEd  in  when  the  picture  is  first  set  up. 

For  the  purposes  of  this  article,  let  us  assume 
that  you  have  a  VIC  and  have  drawn  a  down  to 

Figure  2:  Grid  For  Designing  Pictures 
On  The  64. 
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ADVERTISEMENT 

Growing  computer  industry 
expands  authors'  choices 

The  rapidly  expanding  personal  computer  industry 
offers  greater  opportunities  for  the  software  pro- 
grammer and  author  in  search  of  a  publisher. 

Yet  the  growth  poses  its  own  problem  -  the  choice  of 
a  publisher. 

Here  is  a  list  of  questions  to  consider  when  looking 
for  the  publisher  best-suited  for  your  product; 

-How  large  is  the  publislicr's  distributiot:  network? 
A  publisher  with  international  connections  can  offer 
more  exposure  than  companies  limited  to  regional  or 
national  sales. 

-How  will  your  product  be  marketed  and  advertised? 
No  matter  how  good  the  program  is,  if  people  don't 
know  about  it,  it  won't  sell.  Look  for  a  publisher  with 
a  marketing  budget  large  enough  to  give  individual 
attention  to  the  program. 

-Does  the  publisher  market  programs  for  more  than 
one  computer?  The  days  of  limited  selection  in 
hardware  are  long  gone.  Limiting  programs  to  one  or 
two  computers  can  limit  sales  and  profits.  Authors  can 
increase  their  share  of  the  marketplace  by  looking  for 
a  publisher  devoted  to  converting  programs  to  a 
variety  of  popular  computers. 

-Does  the  publishing  house  lend  technical  support  to 
authors?  Some  publishers  only  accept  programs  ready 
for  the  marketplace.  A  lot  of  good  ideas  are  lost  in  the 
long  run.  The  publisher  that  offers  assistance  invests  a 
greater  stake  in  the  product,  the  author  and  the  success 
of  the  product. 

-Does  the  publisher  offer  complete  product  support 
to  consumers?  In  these  times  of  consumer  awareness, 
the  company  that  has  established  a  network  to  answer 
customer  questions  about  its  products  fares  better 
than  those  who  do  not  offer  this  support. 

Each  of  these  services  leads  to  greater  sales  which  in 
turn  lead  to  greater  profits  for  the  individual 
programmer. 

Sierra  On- Line,  Inc.  is  committed  to  paving  the  way 
for  an  author's  success. 

Sierra  On-Line's  product  line  is  distributed 
worldwide  with  production  facilities  in  the  United 
States,  Japan,  Australia,  the  United  Kingdom  and 
South  Africa. 

Sierra  On-Line  employs  a  well-financed,  in-house 
marketing  and  advertising  staff  with  a  knack  for 
creating   tailor-made  campaigns  for  products. 

Each  program  is  evaluated  by  experts,  who  may 
suggest  enhancements  to  improve  the  product  and  to 
increase  its  appeal  to  customers. 

Further,  Sierra  On-LJne  isn't  limited  to  a  single 
computer.  Tlic  company  closely  monitors  computer 
trends  and  makes  existing  products  available  for  the 
most  popular  lines  -  all  to  the  author's  benefit. 

A  packet  for  authors  with  more  information  about 
the  .software  submission  process  and  our  company  is 
available  by  writing  Sierra  On-Linc,  Inc.,  Sierra  On- 
Line  Building,  Coarscgold,  CA  93614,  or  by 
contacting  David  Siri  or  Howard  Luthy  by  phone  at 
(209)  683-6858. 


AREYOUA 
SMART  BUYER? 

For  90wa93  this  is  a  smart  buy  if  you're  looking  for  a  place 
to  store  your  computer,  peripherals,  and  accessories  \Arilhout 
spending  a  fortune. 


The  CS  1532  computer  storage 
cabinets  compaa  yet  functional 
design  fits  atmost  anywhere  wtiile 
housing  your  computer  monitor, 
joysticks,  software,  bootts  and 
peripherals  all  for  only  $89,95. 
The  slide  out  shelf  puts  the 
computer  at  the  right  height  and 
position  for  easy  comfortable 
operation. 

The  fold  up  locking  door  keeps 
unwanted  Bngers  ofTthe  key 
board  when  not  in  use. 
To  store  joysticks  just  turn  them 
upside  down  and  slide  them  into 
the  inverted  storage  rack. 
Twist  tabs  on  the  back  of  center 
panel  aUow  for  neat  concealed 
grouping  of  wires,  while  power 
packs  rest  hiidden  behind  center 
panel  on  shelf 

The  slide  out  sofUuare  tray  has  room  for  1<1  cartridges  or  cassettes 

and  up  to  30  diskettes.  Most  brands  of  software  witi  fit  between  the 

adjustable  partitions  with  aeon  veruent  hook  for  the  spare  key  at  rear. 

Stand  fits  Atari  400  &  800,  Commodore  64  &  VtC  20.  Ti  99/4A 

and  TRS-80. 

Cabinet  dimensions  overall  36"  tiigh  x  33-7/8"  wide  x  16"  deep. 

Cabinet  comes  unassembled.  Assembly  reqtiires  only  a  screwdriver, 

hammer,  and  a  few  minutes  of  your  time. 

Choice  in  simulated  woodgrain,  of  warm  golden  oak  or  rich  natural 

walnut  finish.  _       .     ^^,^,^ 

To  order  CS1632,  send  $89,95  tO: 

RO,  Box  446  West  Unn.  OR  970«8 

For  Fast  Phone  Orders  Call 

Toll  Free  I-aOO-&47-3100 

Inside  Oregon  Call  (503)  63S-6667 


Hlrrffi 


Name  _ 
Address  . 
City   


.  State 


.Zip 


□  (Golden  oak  finish        □  Natural  walnut  finish 

□  My  personal  check,  cashiers  check  or  money  order  is  enclosed. 

□  BilJmyVISA* Exp.  Date 


□  Bill  my  Mastercard  #  . 
Card  Holders  Signature 


.  Exp.  Date . 


Immcdulc  ihipment  it  tn  Hock  If  pcnonaJ  cjltch  IS  jeni.  a!Iow  addmona]  2  weeks 
PncM  subject  to  change.  ShjjKnenl  sutijtcl  lo  avaitabilrty,  CatHnei  Ihipped  unasscmt^d  En 
2  cartons.  Shjps  UPS  lit.  coOeci  FOB  Portland,  Oregon. 


replace  the  dog  in  the  listed  program.  Substitute 
the  title  "CLOWN"  for  "DOG"  in  line  11.  This 
changes  the  menu  to  read  "C  =  CLOWN". 

Lines  600-610  POKE  in  the  dog's  tail  and  a 
starting  square  (SQ).  Use  these  Unes  to  POKE  in 
your  clown's  nose,  for  example.  (Hint;  Since 
children  are  always  asked  the  coordinates  of  a 
solid  dot,  use  an  open  O  or  you  will  confuse 
them.) 

To  compute  the  screen  memory  location  of 
thf  nose,  add  the  four-digit  row  number  to  the 
left  of  the  grid  lo  the  column  number  above  the 
grid.  This  same  number  -I-  CD  is  your  color  mem- 
ory location. 

POKE  in  your  starting  square  —  use  code 
#160,  a  reversed  space  —  and  assign  SQ  the  value 
of  the  screen  memory  location  of  that  starting 
square. 

Now  just  figure  your  DATA.  The  computer 


A  finished  buHcrfh/  -  Commodore  64  version. 

reads  four  pieces  of  data  per  dot:  screen  memory 
location  (A),  color  of  the  line  to  be  drawn  (B), 
number-letter  coordinates  of  the  dot  (.E$),  and  the 
direction  that  the  line  will  travel  to  reach  the  dot 
(S).  Figure  each  as  follows: 

First,  compute  the  screen  memory  location  of 
the  dot  as  explained  earlier. 

The  second  number  is  the  color  code  of  the 
line  to  be  drawn.  The  color  code  is  always  the 
number  of  the  color's  computer  key  minus  1  (e.g., 
black  =  0,  red  =  l,  etc.). 

Third,  look  at  your  grid  to  find  the  number- 
letter  coordinates  of  the  dot.  The  number  comes 
first  and  is  found  on  the  right  side  of  the  grid. 
Follow  this  with  the  letter.  Do  not  separate  the 
number  and  letter  with  a  space. 

The  last  number  is  a  STEP  value.  This  number 
■tells  the  computer  in  which  direction  the  line 
should  be  drawn.  For  instance,  a  line  moving 
from  left  to  right  travels  one  space  at  a  time,  so  its 
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STEP  value  is  1.  From  right  to  left,  the  line 
moves  backwards  one  space  at  a  time,  making  its 
STEP  value  -1.  A  line  traveling  diagonally  up  to 
the  left  has  a  STEP  value  of  -23  on  the  VIC  (or  -41 
on  the  Commodore  64),  since  the  computer  skips 
back  23  (or  41)  spaces  before  POKEing  the  next 
square. 

Use  this  diagram  to  figure  STEP  values  for  the 
VIC: 


A  horse  ~  64  version. 

Use  this  diagram  to  figure  STEP  values  for  the 
64:  ^ 


-1  * 


Figure  each  dot's  DATA  in  the  same  manner. 
Separate  each  piece  of  DATA  with  a  comma.  You 
must  insert  your  new  DATA  into  the  proper  line 
numbers,  so  check  the  program  explanation  listed 
earlier.  Since  you  are  replacing  the  dog  with  your 
clown,  your  DATA  will  go  in  lines  2000-2030.  Be 
sure  to  leave  the  first  piece  of  DATA  —  C  —  in  line 


COMMODORE  USERS 


Join  the  largest,  active  Commodore  users  group. 
Benefit  from: 

—  Access  to  hundreds  of  public  domain 
programs  on  tape  and  disk  for  your 
Commodore  64,  VIC  20  and  PET/CBM. 

—  Informative  monthly  club  magazine 
THE  TORPET. 

Send  $1.00  for  Program  &  Information  Catalogue. 
(Free  with  membership). 


Membership 
Fees  for 
12  Months 


Canada  —  $20  Can. 
U.S.A.  —  $20  U.S. 
Overseas    —    $30  U.S. 


Toronto  Pet  Users  Group 

Department  "G" 

1912A  Avenue  Road,  Suite  1 

Toronto,  Ontario,  Canada  M5M  4A1 

LET  us  KNOW  WHICH  MACHINE  YOU  USE  * 


For  Recreation 
In  Education... 

Games  designed  by  teachers  and 
ctassroom  tested 

Five  games  now  available  on  cassette  tor  VEC  US": 
MULTIPLY  -  rangas  within  2  x  2  lo  9  x  9.  Correct 

answer  destroys  Hying  saucer  — 

changeable  lime  limits. 
ADDITION  -  Uses  same  range  and  fornttat  as 

MULTIPLY. 
TIC-TAC'FRAC  -  plays  (ic-iac-toe  wiih  correct  answers 
reducing  traclions 

STATES  -  drills  youngsters  through  graphic  display  Of 

slates. 
RULER  -  teaches  jsq  ot  ruler  in  tractions  ot  inches. 

$14.95  eacti  on  cassette 
$39>95  all  five  on  single  disk 


Programs  available  soon  (of  Commodore  64 " 
DEALER  INQUIRIES  INVITED 


Persona)  checKa,  MaslflrCard  arKl  Vi^a 
accepted,  give  caidi  number  and  expiralian 
date   Schools  may  send  purchase  ordefs 


#= 


CI19S3 


TRAOEMARK  OF  COMI^ODORE  ELECTRONICS  LTD. 


ELECTRONIC 
SCHOOLHOUSE 

THE  ABNEL  COMPANY 

P.O.  Box  397.  Grand  Junction,  CO  B1502 
303/245-3S97 


COLOR 

PROBLEMS? 

Solve  Them  With 
The  Ck»lor  Sharpener 

$18.95 

You're  not  alone.  Thousands  ol 
Commodore  64  owners  hove 
"fuzzy"  color  on  their  TV.  Most 
have  interference  lines  crowd- 
ing out  theii  great  graphics. 
Many  have  bought  expensive 
monitors  or  new  TVs,  and  otten 
even  that  hosnt  helped.  But, 
most  ol  us  just  lived  with  the 
problem.  Now  the  engineers  at 
Bytes  &  Pieces  hove  a  simple, 
ineipensive  solution .  .  .  The 
Color  Sharpener.  No  soldering 
or  wiring .  .  .  just  plug  the  Color 
Sharpener  into  your  64  and 
PKESTO!  The  interference  disap- 
pears. Instantly,  And  it  it  doesn't 
work  to  your  satisfaction,  just 
send  it  back  and  we'll  refund 
your  purchase  price  in  full. 


DUST  PROBLEMS? 

Solve  Them  With 

Matching  Dust  Covers 

for  Computer, 

Tape  and  Disk. 

$6.95-$8.95 

These  are  the  deluxe  covers  lor 
either  the  Commodore  64  or  the 
Vic  20  made  of  brown  leather 
grain  Naugahyde,  specially 
lined  with  a  soft  non-scratch 
liner,  for  a  cover  you  jList 
can't  beat. 

Doni  waste  your  money  on  those 
cheap  looking,  clear  plastic, 
static  filled  covers.  Get  the 
quality  ones,  custom  fitted  to 
your  Corrmiodore  computers. 

Available  singly  or  as  a  matched 
set  in  beautiful  brown  simulated 
leather. 


Conunodorfl  64  and  Vic  20  ore  registered 
trademoTks  ol  Commodore  Computer  Compcny 


ORDER  TODAY! 

Pl«a5«  sond  me  ttie  loUowing: 


QuastltT    nana 


Aioousl 


Col  01  Shcnpenei 
@Sie.95 

Computei  [Xist 
Covers  @S8.9S 

Computei  Type. 

1541  Disk  Dusi 
Covers  ^s  57.95 

Datasst  Dust 
Covers  @S6.9S 


2.00 


Shlpptng  &  HcmdUng 

5%  Stcrte  Tax 

(Wisconsin  Residents  only)    S       - 

TOTAL    S       . 
!  i  Ctieck  oi  Money  Older  enclosed 
;  Chaige  to  my  VISA  or  MosteiCoid 

VISA* 

MaslsrCcnd  *   

Inner  Bonk  # 

Eipiratlon  Dote  


signature 

SHIPTOi 

Name  

Addiess   

City   

State /Zip 


Bptes&Pieoes 


Dectler  Inquiries  Invited 

550  W.  68th  Street,  Wouwotosa,  WI  53213,  414/257-3562 
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2000.  This  is  the  DATA  that  the  computer 
searches  for  to  set  the  DATA  pointer. 

If  you  would  rather  spend  your  time  playing 
with  your  child  than  typing  in  this  program  (VIC 
version  only),  send  $3,  a  blank  cassette  tape,  and 
a  self-addressed,  stamped  mailer  to: 

Janet  Arnold 

620  Alger 

Oivosso,  MI  48867 

See  program  listings  on  page  192.  ^ 


VIC-20 

SOFTWARE 
CATALOGUE 


iWlDEST  SELECTION  iWAILABLE 
AT  DISCOUNT  PRICES 

\We  offer  one-stop  shopping  for  ail  of  your  VIC-20 
software— tfie  newest,  the  latest,  and  e\*n  the'tiard  to  find." 


t 


SEWD  TOr 
Jay  Sun  Enterprtzes,  In  corpo  rated 

Dep[  Na  62 
2  Lmda  Coon.  Albarv,  NY  12208 


VIC  20 


JJ 


Now  you  can  have  the  memory  power  of 

the  64,  flex/b/e  memory  control,  expansion 

port  and  more. 


$129.95 

riinosnic 

Bt£CTRONICS.  INC. 
Call  for  your  nearest  Mosaic  Dealer 
1-800-547-2B07,  In  Oregon  653-7885 
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Why  Buy 

Computer  Cames 

When  Vbu  Can 

Design  Ybur  Own? 


Until  now  you've  only  played  great  computer 
Sarnes.  Now  it's  time  to  create  your  own,  with  PDI's 
BASIC  programming  tutoriai  for  beginners,  Step  By 
Step. 

Our  Step  By  Step  is  the  easiest  way  for  you  to 
learn  how  to  program  your  Commodore  64  com- 
puter. 

How  Does  Step  By  Step  Work? 

The  great  thing  about  Step  By  Step  is  that  it's  com- 
prehensive. Every  time  you  learn  a  new  program- 
ming lesson,  your  TV  monitor  displays  a  sample 
program.  After  each  lesson,  you're  asked  to  answer 
questions  or  solve  a  problem  that  deals  with  what 
you've  learned.  And  after  each  answer,  the  com- 
puter checks  youf  work. 

Step  by  Step  will  teach  you  everything  you  need 
to  know  including  the  following: 

•  Printing  characters 

•  Mathematics 

•  RUN  and  LIST  commands 

•  STOP  and  END  statements 

•  INPUT  statements 

•  GOTO,  IF  and  THEN  statements 

•  and  much,  much  more. 

Step  By  Step  comes  complete  with  workbooks, 
practice  problems  and  is  packaged  in  an  attractive 
binder. 

But  that's  not  all,  Later  this  year,  PDI  will  be  intro- 
ducing a  complete  SAT  package  and  learning  games 
for  younger  children. 

Since  1978  PDI  has  been  helping  children  and 
adults  alike  explore  the  potential  of  personal  com- 
puting. Isn't  it  time  you  started? 


Progiam  Design.  Inc  95  East  Pulnam  ftvcnuc,  Gtctnivith.  CT  OMSO 


Advance  Series  by  WESoft 

Advance  Series  by  WESoft 

Advance  Series  by  WESoft 

Magic  Wand  64  -  Adwanca  Communicatloni  Pbg.  •  Com- 
muntcatu  with  mosf  coiiipulorv  includir^g  rnalnlroftioif 
Tr<int.lur  &  dump  IguI  &  graphics.  Enhoixu  your  1600- 1650 'o 
comrTiunicatt?  a1  1200+  baud  -  &oif -adjusting  ^onT)QI  ond 
rolc!.  (1 10-19,300).  Irue  simullaneous  acce^^  to  pei  ipherol^ 

5  aulu  uplood/download.  CBM  64  S109,9S 
Advance  1500  Printor  Progrcini  -  SpL'i^ds  operation  ol 
1SI  Vl^^^  printer  to  50  cps!  Add^  lull  descenders 

CBM  64    (49.9S 
Advonco  Serial  OOS  -  Reprogran>  1 5-40/4 1  dvsk  drkve  to  lood 

6  $ave  programs  twice  os  lo^t.  Automatic  tdo  closure. 

CBM  64    (49.93 

Advance  Screen  and  Character  Se)  -  Expands  screen  ac- 
cess. Scroll  50  rows  vertically.  40- 120  horijonlally.  Frees  4K 
ot  memory  with  improved  character  set.  CBM  64   (49.95 

Sprite  Generator  -  No  bolls.  r;a  whistles:  more  pov^erlul. 
easier  to  use.  and  at  a  breakthru  price!  CBM  64   (34.93 

Fatlfind  for  the  Datotetio  -Find,  load  and  save  programs 
ot    losllorword."  CBM64  (14.93 

Program  Editor  -  Rewrite,  troubleshoot  &  debug,  walk  thru 
&  goicklroce.  User  dehned  function  keys 

VIC  20  or  CBM  64  (39.93 
Character  Generator/Editor  •  EosiesI  and  most  powerful 
hi-rus  gruphics  &  text  thru  redehned  charocters. 

VIC  30  or  COM  64    (34.93 

Add  S3. 00  lor  shipping  and  handling. 

For  inlormnlion  of  lo  c-riier    (613)  933-5808 

WESoft  4513  Exceliior  Blvd.  Suite  303 

MinnODpolii,  MN  33416 

MC/VISA  accepted    Mi'in.  tesidenli  add  b%  sales  ton 

by  WESoft 

^  Software  on  Disk  for  ttie  20/64 


STOP  PLAYING  GAME 


■  CilcuLite  oMs  an  HORSE  FACES  wim  ANV  COMPII- 
I EF!  using  BASIC. 

■  SCIENriFIMLLY  DEBIVEO  SVSTEM  njilly  *oiM.  TV 
SNition  Wl.KV  ol  Louisviik.  Kentucky  used  Ihis  syicin 
10  predicl  the  odds  ot  the  1980  KenUitty  Derby  See 
Big  Wall  Slieel  Journal  (June  6.  19801  arlicle  on 
Horse-HandicapiJinfl,  This  system  was  ymtien  jnd 
used  by  computer  experts  and  la  nowtJCing  made  aval  fa  t}tE  id  tiomecompulerortner^  Tnifi 
mett)oo  is  Ceased  on  storing  data  Iroin  a  large  number  of  races  on  a  higti  sueed  laige  scale 
coTiDutcr  ;3  tacwrs  taken  Irom  me  'Daily  Racing  Form'  were  tncn  analyzea  Oy  me 
computer  to  see  tiow  ttiey  inlluenced  racf  ff  sutts  From  inese  23  taclors  ten  *ere  found  Id 
t)e  I  tie  most  mlal  in  determining  winners  NUMERIC*!,  PfiOOABILITIES  of  eacnol  tnese  lO 
factors  were  men  coinDuted  and  itiis  lorms  me  oasis  ot  tfiis  REVOLUfiONAity  NEW 
PROGRAM 

■  SIMPLE  TO  USE  QOtam  Daily  Racing  Form  me  day  Otlore  ttie  races  and  ansAer  tne  io 
questions  about  each  horse  Run  the  orogram  and  your  computer  will  i>fint  out  tne  odds  for 
-III  horses  m  each  race  COMPUIEFl  POWER  jiyes  you  theadi-antage' 

■  voUfiET   \,  Cassene 

2]  Lis'irvg  ol  BASIC  program  tor  use  with  any  computer 

3)  Instruclions  on  how  to  gel  Itic  needed  data  ircm  the    Daily  Racing  Form" 

4)  Tips  on  usinij  Ihe  odds  qeneraied  Oy  Ihe  ojog-nm 

5)  Sample  foin  10  simoiity  on^ering  data  loi  E:ach  race. 
MAIL  COUPON  Oft  CALL  TODAY 

3G  COMPANY,  INC-  DEPT.  G  (503)  357-5607 

RT.  3.  BOX  2aA,  GASTON,  OR  97119 

Yes,  I  want  lo  use  my  computer  lo;  FUtJ  and  PnOFIl.  Please  sena  me 
,iitJ4.95Mtti.  Circle  the  casseiieyoo  need  PU/cm.  VIC'20. 

S'-L..i- 1  irei  1000  AUn  IKS  BO,  Cohjf  Comwer. 

AfP  0  .A^^oi?  Disk  avauafiie— add  S&  OOi 
tnciosefl  IS  CI  clieck  ot  money  orSei  D  MasterCard  Q  Viia 


___  programs 
Commodore  flJ 


W^ 


Card  No 
HAtHE  


Enp  date 


AODflESS  _ 

ciiv  , 


-ZIP, 


START  USING  YOUR  COMPUTER  FOR 

FUN  and  PROFIT! 


VICTORY  Software 


Programs  for  (heVIC-aOond  the  COMMODORE  64 
All  games  available  on  TAPE  or  DISK  and  ate  packed 
full  of  MACHINE  CODE. 


JHE. 


IHTBODDCES 


WITTY  HOHTER  sisss 


EARTH  WARRIOR  SEMES 


METAMORPBOSIS 


$18,951 


You  Stumbled  Into  ttie  nest  ot  ttie  Cygtorx 
and  find  yourself  fighting  oft  robot  tonks 
guotding  the  Cyglorx  eggs  You  think  you 
hove  everything  under  control  and  ttien 
ttie  eggs  slort  hatching.  Commodore  64 
version  features  4  different  sc teens. 
Avalloble  tot  COMMODORE  64  ond  VIC-20. 
Ployod  with  JOYSTICK. 

0  CREATOR'S  REVEieE 


»N60ESiO 


$19.85 


$19.95 


The  creator  assembled  o  massive  army  ot  robots  ond 
insects  to  take  revenge  on  the  earth.  Destroy  Insects,  get 
treasures,  and  get  the  neutron  bomb  dioctivatot.  Battle 
lobots  and  destroy  the  neutron  bomb  betoie  It  annihilates 
yout  city.  Miss  and  you  must  face  the  mutants-  Features  4 
different  screens 
Available  for  COMMODORE  64,  Ployed  with  JOYSTICK. 


Q  LABTRIHTB  OF  THE  CREATOR 


$19.95 


Joutney  Into  the  most  complex  and  dangerous  (ortress 
ever  build  by  the  creator.  You  will  encounter  deadly  tobots, 
skulls,  lakes,  avalanches,  false  cteatots,  and  o  creature 
who  roams  256  rooms  relenllessly  pursuing  you. 
Available  lor  COIVIMODOBE  64  Played  with  JOYSTICK. 


^^gr  An  adventute  In  the  Old  West.  Journey  back 
'V  with  us  Into  the  days  ot  Jessie  Jomes  ond.  Bllty 
the  Kid  whete  the  only  form  of  justice  wos  o  loaded 
revolver  and  a  hangman's  noose.  In  this  full-length 
tea  adventure,  you  ploy  the  role  ol  Bounty  Hunter, 
boiling  against  ruthless  oullows.  hostile  Indians,  wild 
animols  ond  the  elements  of  the  wilderness  with  only 
your  wits  and  yout  sIk  gun.  Average  solving  lime:  20- 
30  hours.  It  you  love  adventutes,  this  one  Is  o  real 
treot. 

Available  for  COMMODORE  64  or  the  VIC-20  (with  8K  or  16K 
expander).  P toyed  with  KEYBOARD. 

& 

^m^^  Climb    lodders,  avoid    the    barrels    the    craiy 
^^ape  Is  rolling  at  you,  and  rescue  the  domsel. 
Commodore  64  version  leotures  4  different  screensi 
Avolloble  for  COMMODORE  64.  Ployed  with  JOYSTICK  Ol 
KEYBO/U!D. 

s 

^^^^^  Earth's  surface  is  threatened  by  collopse  Irom 
^W<^  Strange  group  Ot  creatures  who  bore  out  the 
eorth's  crust  to  moke  their  dens.  Your  objeclive  is  to 
enter  the  creatures  nabital  ond  spin  the  invaders  to 
deoth, 
Available  lor  COMMODORE  64.  Played  with  JOYSTICK. 

Cfifcck  vour  iiacal  idealsr  or  o^-Oe-r  dir»cflyOffD€IflNG  We 
PCC*pt  pofitjnaJ  checM,  monev  ordert,  VISA  and  MAJTER^ 
yf^  Charge.  Chaigeordflr  J,  plea^  include  numbof  ond  expiiQ' 
^^  '  honidQift  Owri«aso<deTspFa>aseus«chd3fgfliortiavfiicr^ftch 
poyoOl*  ffiro^jgM  O  us  front.  AdtJ  it  M  poilqgD  and 
htOTKlllng  pQf  order  PA  ■eti'der^ri  pl^aie  ddd  6X  tn\ot  Iqx 

tVl  [  •!    ItFl"^  VICTORY  SOFTWARE  INC. 

■  '     *-^-»'    J  ij  f 7  Vnlley  Btooli  tfooO.  Paoll.  f  A  1?J0t 

"    ^^^ [J1S)  ne,)?ni 


HTE  BOOKS 


$14.95 


REVIEWS 


Colorcraft  Graphics 

For  VIC  And  64 


Shelby  Goldstein 

CoIorCmft  kn  the  VlC-20  and 
Commodore  64  computers  is  an 
entertaining,  educational 
graphics  program  that  is  ideal 
for  the  computer  novice  or  young 
student.  (Wc  reviewed  the  VIC- 
20  version.)  The  emphasis  is  on 
graphics  and  animation,  but 
ColorCraft  provides  an  excellent 
introduction  to  the  computer  in 
general.  It  covers  topics  from 
setting  up  the  computer  and 
loading  tapes  to  using  a  screen 
editor. 

The  first-time  user  will 
quickly  become  familiar  with  the 
computer's  graphics  keys,  func- 
tion keys,  and  the  CONTROL 
key.  ColorCraft  also  teaches  about 
the  computer's  special  editing 
features,  including  the  CLR/ 
HOME,  INST/DEL,  and  cursor 
movement  keys.  In  addition,  the 
concepts  of  screen  wrapping, 
repeat  keys,  screen  centering, 
memor}^  and  mass  storage  are 
introduced. 

Graphics  Commands 

Animation  is  created  with  CoIor- 
Cmft by  designing  different  pic- 
tures or  fext  displays  on  several 
different  screens  (pages)  and 
then  flipping  through  them 
quickly.  Text  and  pictures  are 
created  and  animated  with  CoIor- 
Cmft using  five  commands; 
Form,  Edit,  Run,  Save,  and  Load. 
A  sixth  command,  Copy,  is  avail- 
able on  VIC-20S  with  memory 
expansion  and  on  the  64.  Com- 
mands are  executed  by  pressing 
the  appropriate  letter  on  a  com- 
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mand  line  displayed  along  the 
top  of  the  screen. 

The  first  option.  Form,  al- 
lows you  to  change  the  page  size 
to  various  dimensions.  As  the 
page  size  decreases,  the  number 
of  available  pages  increases. 
Memory  expansion,  of  course, 
allows  VIC  users  to  have  more 
pages  of  any  size.  For  example, 
an  unexpanded  VIC  will  hold  up 
to  five  pages  of  the  smallest  page 
size,  5  X  It)  (5  lines  by  10  charac- 
ters), while  I6K  will  increase 
that  number  to  50  pages  of  the 
5  x  10  size,  or  12  pages  of  the 
largest  size,  21  x  22.  Animation 
requires  several  pages,  so 
smaller-sized  pages  would  be 
the  most  common  choice,  espe- 
cially on  an  unexpanded  VIC. 

In  addition  to  controlling 
page  dimensions,  the  Form  com- 
mand lets  you  select  the  border 
color.  This  is  done  simply  by 
pressing  the  f3  special  function 
key.  There  are  eight  colors  from 
which  to  choose:  black,  white, 
red,  cyan,  purple,  green,  blue, 
and  yellow. 

Most  work  with  CoIorCmft  is 
done  in  the  Edit  mode.  The  editor 
is  entered  by  pressing  E  while 
the  command  line  is  on  the 
screen.  In  the  Edit  mode,  you 
can  choose  the  cursor  color, 
change  the  character  set,  and 
turn  reverse  printing  on  and  off. 
You  can  write  text  t)r  create 
graphics  with  the  graphics  keys. 

One  particularly  nice  char- 
acteristic of  the  editor  is  the  ad- 
vanced drawing  command  called 
Direction.  This  option  allows 
you  to  set  the  direction  that  the 


Two  examples  ofunii'liics  screens  created 
xvitti  the  Cotnmociore  64  i^erston  of 
ColorCraft. 

cursor  will  move.  For  example. 
Direction  7  is  down;  it  commands 
the  cursor  to  move  downward 
with  each  subsequent  character 
typed  instead  of  moving  in  the 
normal  direction  (to  the  right). 
Eight  directions,  including 
diagonals,  are  possible.  This 
feature  is  particularly  useful  for 
drawing  shapes  requiring 
straight  lines. 

Editing  Graphics 

Revisions  are  easy  with  the  ed- 
iting keys.  Characters  or  spaces 
are  added  or  erased  with  the 
INST/DEL  key.  The  CLR/HOME 
key  can  be  used  to  erase  an  entire 
line  or  the  entire  screen.  On  VIC- 
20s  with  memory  expansion, 
you  can  also  delete  or  insert  lines 
by  pressing  CTRL-D  or  CTRL-I, 
and  you  can  center  lines  with 
CTRL-C. 


Skyles  Electric  Works  Presents 


The  Vicfn-ee'" 


. ..Leaoes  your  new  Commodore  64  (or  Vic  20)  with  42  additionai  commands, 
. .  .Branches  out  to  most  BASIC  4,0  programs. 
. . .  Roots  into  most  printers. 

New  from  Skyles:  the  VicTree,  a  coordinated  hardware  and  software  cartridge  that  allows  your 
Commodore  64  to  branch  out  in  unbelievable  directions  and  makes  it  easier  than  ever  to  do  BASIC 
programming,  debugging  and  to  access  your  disk.  And  the  new  VicTree  provides  routines  to  interface 
the  Commodore  64  to  all  Centronics  Parallel  printers  with  an  inexpensive  cable,  8kb  of  ROM — 4kb 
for  the  BASIC  commands,  4kb  for  disk  commands.  Perfect  not  only  for  the  new  Commodore  64  but 
also  for  the  Vic  20.  Gnbelievably  simple  to  use  with  a  100+  page  manual  with  many  many  program 
examples.  Easy  to  install,  plugs  into  cartridge  port,  the  VicTree  gives  you  all  the  additional  BASIC  4.0 
commands  to  allow  most  BASIC  4.0  programs  to  work  on  your  new  Commodore  64  and  Vic  20. 

And  now  with  the  BASIC  command  Commodore  forgot! 

Mow  only  $89.95  or  $  109.95  complete  with  Centronics  standard  printer  cable.  (Cable  alone  $29.95.) 
Available  now  from  your  local  dealer  or  order  through  your  Visa  or  MasterCard  toll  free: 

JL     (800)  227-9998  (California,  Canada,  Alaska,  Hawaii:  (415)  965-1735)  or  send  check 
{  n  )    or  money  order  directly  to: 

W  23 1  E  South  Whisman  Road 

Jb_     —  ^      ^  —^        ^     .        «    r      <  Mountain  View,  CA  94041 

^^  Skyles   Electric  Works  (4i5)  965 1735 


REVIEWS 


While  in  the  editor,  you 
choose  the  screen  color  by 
pressing  the  f3  function  l<ey. 
The  re  a  re  1 6  col  ors  a  va  i  lii  ble , 
These  include  the  eight  colors 
mentioned  above  plus  orange, 
light  orange,  pink,  light  cyan, 
light  purple,  light  green,  light 
blue,  and  light  yellow. 

One  of  the  most  important 
features  of  the  editor  in  creating 
animation  is  the  timing  selection. 
The  Timer  determines  how  long 
each  page  is  displayed.  Your 
pictures  or  text  can  move  very 
slowly  or  very  quickly,  and  each 
page  can  stay  on  the  screen  a 
different  length  of  time.  The 
time  is  set  for  each  page  with  the 
f5  function  key.  The  larger  the 
timing  number,  the  slower  the 
page-flipping.  The  Timer  works 
with  the  Timing  Interval,  which 
is  the  constant  that  determines 
the  overall  speed  of  j'our  Cohv- 
Cniff  program.  The  two  can  be 
combined  to  set  as  much  as  45 
seconds  display  time  per  screen. 
The  final  feature  of  the  editor 
uses  the  fl  function  key  to  move 
to  the  next  or  previous  page. 
This  is  especially  helpful  for 
editing  the  various  pages  of  your 
sequence,  and  for  previewing 
your  animation  by  flipping 
through  the  pages.  This  also  is 
enormously  helpful  if  you  have 
memory  expansion,  because  the 
f  1  and  C  keys  can  duplicate  an 
entire  page  as  many  times  as 
you  wish.  This  makes  animahon 
much  easier  ~  you  can  duplicate 
one  screen  several  times  and 
then  make  just  slight  changes  to 
each  screen. 

Easy  Animation 

After  you've  created  your  pages 
and  finished  editing  them,  you 
can  sit  back  and  view  your 

9B     COMPUTBI's  Cazetle     November  1983 


accomplishments  with  the  Run 
command. 

Several  features  can  be  ex- 
ecuted while  the  sequence  is 
running:  f7  turns  on  the  win- 
dows that  display  your  page 
numbers,  line  numbers,  position 
numbers,  direction,  timing  and 
color;  f3  slows  down  the  screen 
displays,  and  SHlFT-f3  speeds 
them  up;  (5  runs  your  program 
in  reverse.  The  space  bar  freezes 
the  display  and  starts  it  moving 
again. 

Your  work  can  be  saved  on 
tape  or  disk.  A  print  program  is 
included  in  ihcCatorCtvfl  manual 
that  allows  you  to  access  your 
ColorCraft  files  from  BASIC.  This 
program  is  written  for  the  Com- 
modore printer  only,  but  if  you 
know  a  fair  amount  of  pro- 
gramming, you  can  get  it  lo  work 
on  other  printers. 

The  flip  side  of  the  program 
tape  contains  samples  created 
with  ColorCraft.  These  are  helpful 
in  illustrating  some  of  the  pos- 
sibilities of  the  program.  In  addi- 
tion, the  accompanying  manual 
is  one  of  the  most  lucid  manuals 
I  have  ever  seen.  It  is  written  in 
an  easy-to-read  style  with  many 
detailed  explanations  and  ex- 
amples. Chapter  VII  takes  you 
step  by  step  through  a  sample 
program  that  uses  all  of  Color- 
Craft's  editing  features  and  illus- 
trates simple  animation.  The 
manual  even  includes  a  ten-page 
glossary  of  terms  used  in  the 
program,  as  well  as  many  com- 
mon computer  terms. 

ColorCraft  is  an  excellent 
program  for  a  first- time  com- 
puter user  or  as  an  introduction 
to  computer  graphics.  It  is  not 
intended  for  creating  advanced 
graphics.  There  is  a  limit  to  the 
sophistication  you  can  achieve 


when  restricted  to  the  VIC  and 
64  graphics  characters.  Also,  the 
program  is  very  limited  on  an 
unexpanded  VIC. 

But  as  with  many  graphics 
programs,  the  weakest  link  is 
the  user,  not  the  program.  If  you 
can't  draw  on  paper,  you  prob- 
ably can't  create  great  works  of 
art  on  a  computer.  You  can,  how- 
ever, learn  a  great  deal  from  this 
program  and  have  a  lot  of  fun, 
too. 

ColorCraft 

Sim  Com  I' liter  Products,  Inc. 

P.O.  Box  #7 

Mhiuim,  PA  19452 

$24.95  ViC-20  cassette 

$29.95  Contitioiiorc  64  cassette 

$34. 95  Coirtiiioitore  64  disk  ® 


Writers... 

COMPUTEI's  Gazette  is 
looking  for  well-written, 
clearly  explained  articles 
for  beginning  and  inter- 
mediate users  of  VIC-20 
and  Commodore  64  per- 
sonal computers.  If  you 
have  an  idea  for  a  feature 
article  or  tutorial,  submit  a 
manuscript  or  send  us  a 
query  letter. 


Fantastic  Sale  I 

HES  Special  Programs 
For  VIC-20  Computer 

Call  Today! !  Call  Today! !  Call  Today! ! 

SYNTHESOUND  Sale  $19.95 

•  Fantastic  Sound  &  Music  •  Piano  Keyboard 

Now  your  VIC-20  can  be  used  as  a  state-of-the-art  music  synthesizer  and  special  effects  generator!  A 
very  user  friendly  manual  guides  you  through  sessions  of  learning  and  development  of  your  syn- 
thesizer "style"!  You  can  program  Syntfiesound  to  sound  like  many  different  instruments  like 
bagpipes,  organ,  bass  and  many  others.  Synthesound  brings  technical  musical  abilities  to  any  VIC-20 
user.  Prepare  to  step  into  the  exciting  world  of  the  futuristic  computer  musician. 

•.No additional  hardware  required. 

•  Spectacular  special  eflecis. 

•  4  voice/20  note  sequencer  for  repeating  melodies  of  rhythms, 


•  High  resolution  piano  keyboard  display. 


•  VIC  keyboard  used  as  a  2  octave,  fast  attack  keyboard. 

•  3  voices  with  d'/j  octave  range. 

•  4  low  trequency  ocillators. 

•  4  envelope  shaping  controls  (Attack.  Decay, 
Sustain,  Release). 

List  $44.95  /  Sale  $19.95 

VIC  FORTH  LANGUAGE 

Faster  than  BASIC  —  easier  than  Assembly  language  —  Language  of  Robots, 

VIC  FORTH  is  an  exciting  new  cartridge  for  your  VIC-20  computer.  You  now  have  a  language  ttiat  is 
more  powerful  than  BASIC  and  easier  to  program  than  assembler!  VIC  FORTH  is  a  nearly  complete 
implementation  of  the  "FORTH  INTEREST  GROUP"  (fig,)  version  of  FORTH.  The  VIC  FORTH  editor 
follows  closely  the  standard  FORTH  editor  described  in  the  book,  "Starting  FORTH",  plus  it  has  many, 
many  additional  features. 

•  Full  screen  editor  which  has  16  lines  of  64  characters  each  (standard  FORTH  Screen)  through  use  ot  a  horizontal  scrolllr^g 
window. 

•  User  definable  words;  this  means  a  tonction  not  already  supported  can  be  created  by  you  and  added  to  VIC  FORTH  tor 
future  use, 

•  Full  VtC  sound  and  color  capabilities. 

•  Runs  ifi  standard  5k  VIC. 

•  Output  to  printers  and  disks  and  tape  machines. 

•  Up  to  24k  additional  memory  can  be  added. 

•  31  characters  for  variable  names. 

List  $59.95  /  Sale  $39.95 

TURTLE  GRAPHICS 

•  Create  colorful  pictures  and  graphics  •  Learn  how  computers  compute. 

Turtle  Graphics  is  an  exciting  and  fun  way  to  discover  computer  programming  concepts.  Turtle 
Graphics  is  an  easy-to-learn  computer  language.  It  enables  the  beginning  programmer  to  master  the 
computer  in  just  a  few  minutes.  By  telling  an  imaginary  turtle  how  to  roam  about  on  the  VIC'S  screen, 
the  Turtle  Graphics  programmer  can  create  colorful  and  artistic  pictures.  As  one  becomes  more  and 
more  adept  at  teaching  the  turtle  to  paint  using  the  VIC's  rich  graphics  and  color  palette  he  or  she  is 
painlessly  learning  all  of  the  basics  of  computer  programming.  This  not  only  develops  computer 
awareness,  but  enriches  one's  math,  logic,  communication  and  artistic  skills  as  well. 

•  Turtle  Graphics  has  over  30  different  commands. 

•  Programs  may  be  listed  on  a  printer  and  saved  on  or  loaded  from  tape  or  disk. 

•  Tiirlle  Graphics  Is  menu  driven  for  ease  of  use. 

•  Trace  mode  to  help  the  beginning  programmer  follow  the  logic  of  his  program  one  step  at  a  time. 

•  Well  written,  easy-to-follow  manual  with  many  examples  Included, 

List  $39.95  /  Sale  $29.95 


We  Have  All  HES  Products  At  Super  Sale  Prices!! 


CI^TCQpD|7CC    (WELOVEOUaCUSTOMEftS) 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312;3a2.5244  to  order 
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REVIEWS 


Preschool  Educational 
Software  For  VIC-20 


Donald  Elman 

Most  commercial  programs  avail- 
able for  VIC-20  owners  are  vari- 
ous games  designed  for  children 
7  to  70,  Very  little  educational 
software  of  any  kind  has  been 
introduced  for  the  VIC.  Even 
more  scarce  are  programs  de- 
signed to  entertain  and  educate 
the  Sesame  Street  generation  of 
children  under  the  age  of  six. 

Finally,  a  handful  of  com- 
mercial programs  designed  for 
preschoolers  is  beginning  to  hit 
the  market.  As  more  of  these 
become  available,  parents  and 
teachers  should  look  for  certain 
features  that  make  the  programs 
worthwhile  learning  tools,  I  have 
found  four  areas  of  particular 
significance: 

Ease  of  use.  Loading  con- 
venience, clarity  of  documenta- 
tion, and  uncomplicated  input/ 
response  methods  for  the  child. 
These  are  very  important  for 
young  children,  who  are  easily 
frustrated  and  whose  ability  to 
solve  problems  is  not  likely  to  be 
weU  developed. 

Soph  istication  of  graphics, 
color,  and  sound.  A  child's  re- 
sponsiveness is  enhanced  by  an 
animated  screen.  A  program 
that  uses  many  of  the  VIC's 
special  features  in  this  way  will 
promote  the  child's  interest. 

Educational  features.  Matching 
the  program  to  the  child's  learning 
level  is  essential.  How  does  the 
program  handle  positive  rein- 
forcement, prompts  or  correc- 
tions following  errors,  and 
increasing  difficulty  as  the  child 
masters  one  level  of  a  problem? 

Sustained  interest  potential. 
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This  partly  depends  on  the  ab- 
sence or  presence  of  the  three 
characteristics  mentioned  above. 
You  need  to  look  for  programs 
that  can  conrinue  to  teach  and  to 
hold  the  child's  interest. 

Here  is  a  summary  of 
some  available  software  for 
preschoolers: 

Early  Games  For  Young  Chil- 
dren, Counterpoint  Software 
(cassette),  $29.95.  Documenta- 
tion: A  brochure  with  loading 
instructions  and  brief  descrip- 
tions of  each  "game." 

There's  more  packed  into 
this  single  cassette  than  nearly 
any  other  commercial  VIC  tape 
that  I  have  seen.  This  group  of 
programs  was  recently  adapted 
from  earlier  versions  for  the 
Apple,  Atari,  and  IBM.  They 
work  well  on  the  VIC.  On  one 
side  of  the  tape  are  nine  separate 
programs  that  can  be  individu- 
ally loaded  and  run  on  an  unex- 
panded  VIC.  On  the  other  side 
of  the  tape  is  a  huge,  single  pro- 
gram that  incorporates  all  nine 
of  the  shorter  programs  under 
one  master  menu.  However, 
this  comprehensive  program 
requires  16K  of  memory  expan- 
sion and  takes  a  full  five  minutes 
to  load  from  the  tape.  Once 
loaded,  the  long  version  allows 
the  user  to  jump  around  at  will 
among  the  nine  subprograms. 

Instead  of  presenting  all 
the  choices  on  the  screen  at 
once,  the  16K  version's  rotating 
menu  displays  a  symbolic  repre- 
sentation of  one  program  at  a 
time,  changing  to  the  next  one 


i1fft*JBIM:4.V 


Rob  the  robot  looks  OK  twio,  but  he 
could  sudikidy  redraw  himself  and  be 
without  ean>.  Plaifcrs  must  type  in  the 
name  of  the  missing  part  in  My  Body. 


every  two  or  three  seconds.  By 
pressing  any  key,  the  user  in- 
stantly stops  the  menu  and  starts 
the  subprogram  whose  symbol 
is  showing.  The  menu  itself  can 
become  a  sort  of  game,  as  the 
child  learns  to  anticipate  the 
sequence  of  symbols  and  to 
pounce  on  a  key  as  soon  as  a 
favorite  picture  is  shown.  You 
can  return  to  the  menu  from  any 
subprogram  by  pressing  one  of 
the  function  keys. 

Numbers.  A  large  block 
number  from  one  to  nine  appears 
on  the  screen.  Below  are  the 
instructions  "MATCH  THIS 
NUMBER."  If  the  correct  key  is 
pressed,  a  short,  random-note 
tune  is  played,  and  a  new 
number  appears.  If  wrong,  there 
is  a  very  brief  "uh-uh"  sound. 
No  corrections  are  given,  and 
the  child  can  keep  trying  differ- 
ent keys  until  the  right  one  is 
pressed. 

Count.  Either  one,  two,  or 
three  blocks  appear  on  the 
screen.  Pressing  a  number  key 
results  in  either  the  correct  or 
incorrect  feedback  described 
above.  After  several  correct 
answers,  the  level  of  difficulty 
automatically  increases,  with 
the  maximum  number  of  blocks 
shown  going  up  to  six,  and 


TH6  PftOGRnm  mORC 


PLAY  THE  ORIGINAL 
ARCADE  CLASSICS  IN 
YOUR  HOME  —  ADVANCE 
RELfASES  FROM  ATARI 

These  ATARI  Programs  are  also  available 
for  IBM,  Tl  ar\d  APPLE 


from  AtOft 

The  search  cencalh  the  earEh  yields  nol  only  ^  tJOurrty  oi 
fruiTs  and  vegetables  tot  our  hungry  garcJner.  &ul  ai&o  irifl 
peril  a1  Fygars  and  Pookas,  whose avo^dancfl  requ>res  skrll 
and  derteiTity 

Vrc20  or  C64  Bom  Cartrrdge  S49.95 
Only  30  Avaiiabte— Order  nowf 


JUMPMAN 

by  Randy  Glover  trorr]  fpyjr 
New  science  liction  garme!  JumpTnan  muijl  save  aH  30 
levels  of  Jupiter  Headquarters.  SChUg  JacJders.  girdefs  and 
pi&hlous  ropes  *hilo  tighimg  oH  d«i*»ionic  cfe&troyers  JOy- 
slick.  coniroMctJ.  5  game  vjirrations  wilh  diflerertt  spseds 
and  music,  sound  and  g'pphics  to  thnll  you  Tho  unim^le 
(nat  dP  rcfinMftS  lor  1  -4  players  ^^ 

21821  C64  Tape  Sade&9 
24950  C64  Disk  5*9^^5 
S3t,96SALE 
20%  OFF  TIL 
NOVEMBER  10 


CheckEase! 


WAYOUT 


fforr.  T&f  Software 

Hsve  she  poweif  ol  a  projessional  quality  check  register 
syslem'  Maintain  muJlipIe  accoynls  recgnciliatton  and  16 
budge!  calegones.  Aulpmatically  updates  and  balances 
for  cf^anges'defetions  oi  chocks,  daposils  o^  deductions 
Review,  sorl  and  prinl  by  check  nurriper,  category  oj' Tax 
deductions  Compaliblc  *ilh  RS^SS,  Commodore  printer 
iind  Personal  FmLince  pfogfam. 

Vic20  6k  Tape  $24.95 
C64TapeS29.95 
^C64DiskS34.95 
Afso  available  for  Atari,  IBM  and  Apple 


pS^ 


DONKI 
KO 


fromAfOft  ^^ 

!he  vicoftOiJi  ptoQ^ores  of  rescurng  Ihe  Sarf  moitJen 
ffom  Donkey  KonQ.  be^tn  byt\otping  Mar  to.  the  feofffHi 
carpenter,  nff^otiata  girden  eievoion  arrd  tfaachvfy 

Vic  20  or  C64  Rom  Cartridge  $49.95 

OnlySQAvaUabte 

Don't  Miss  Outi 


DEFENDER 

from  Atori 

Oelendor,  the  mosi  dfinidly  spaceship  evnr,  n  Iho  only  pro- 

(oction  !ofi  To  tJie  humanoids  —Um  iprgei  ol  Iha  crazed 

mvadeig  — in  thi^gamoof  graduated  diMicuHy 

Vic20  Of  C64  Rom  Cartridge  $49.95 

Also,  Stargate  ^|^ 
from  Atari        ATARI 

Mofo  0 1  Alan's  tiasl  just  lor  you.  The  nowor.l  iireadegiimo 
IS  an  aavancomenl  (rom  DolendBt  —  moie  whvos,  moro 
aeatufss!  Exira  (oaluios  allow  you  lo  Eecomi!  invisiElo  or 
lump  Ihtougti  iho  pulsating  'Slar  Gale"  lo  ailrancfi  rapidl/. 

Vic20  or  C64  Rom  Cartridge  $49.95 

Only  20  of  each  available— 
Get  yours  now! 


b/  Paul  i<Jotifoin  tfom  Stfiui 

1993  Golden  Joystick  Award  Winner'  Bi/ane  3.D  scrolling, 
action  males'  SeiKt  from  26  incrtKjible  lourneys  Vtou'll 
hdveacorrtpa^^  and  amnpoly^ui  lravcisalthet}oltomof 
tiw  iaeen  Save  9  locations  of  trie  enlace  gaTe.  Vou  must 
avoKl  the  misctt^vous  hiding  Cleptanglo  Keep  your  eye 
on  thfl  fifoliies,  they  li  show  you  which  way  Ihe  wind  s  blow. 
r.g  and  mayCfl  even  give  a  clue  lo  Ihe  WAYOUT^ 
t16917  C64  Disk  £20799  S31.9G  SALE 
20%  OFF  TIL 
NOVEMBER  10 

SALE 

GRID- 

RUNNER 

from  HS$ 

Gfidrtjnner  pit$  you  agamsl  (he  enemy  droids  amassing  on 
the  Earth's  orftiling  sdor  power  station,  "The  Grid."  Con- 
tfoll  ng  yduf  ligMsmng  fast  bntHeiship,  you  rtiust  avoid  ihe 
droicl?!  waapona  and  annihilate  them  betoro  Ihoy  aliack 
This  (ast  paced  action  (pame  has  2Q  lovols  designed  to 
challenge  your  reflexes  and  coolnnss  urideMire 

33S2G  Vic  Rom  Cartridge  or 

19358  C64  Rom  Cartridge  S3fl-55 

S31,9GSALE 

20%  OFF  TIL  NOVEMBER  10 


TYPO 


from  fforTTOjr 

6r>Gr<>ase  your  word  povner  and  Typmg  skills  too!  You  can 
seled  any  speed-  from  1  lo  1 20  WPf^  —artd  cz;\  even  input 
youiT  own  'i^sl  ot  words  irto  Ihe  program.  Nol  only  will  you 
devetop  ttie  ski'l  of  touch  typing  tjul  your  sp&ed  will  in- 
crease with  every  fun-filled  hcjuryau  play  the  game. 

31880  Vrc  Rom  $39.95 
3iagt  C64Rom 
S39.95 


HESMON 

ay  Terry  Pefersor^ 
from  HSS 

HosMon  IS  the  6502  machine  fanguage  monitor  with  a 
mmi-assembldr.  II  allows  serious  program  development 
with  30  easy  to  use  commands,  each  compleieiy  ex- 
plainod  witn  examples  in  Ihe  user  guide.  Hesf^.4on  is  a 
powerful  tool  with  many  features  nol  found  m  other 
monilors 

42107  Vic20  Rom  Cartridge  or  19325  C64 
Rom  Cartridge  S39. 95 


UP  FOR 
GRABS 


fforr\  Spinnakor  BS.i*,^j-.at'i— \WL     "^  ^.*.^^u:*lw!a 

This  fast  paced  word  gcune  ctiJurhi^i^o  playerii  lo  calch 
letters  and  build  wofds.  Encourage  planntng  and  quick 
decif^ions  with  this  tamily  learning  game  for  ages  8  lo  adutt. 
Help  exorcise  spelling  and  vocabulary  skills  whife  having 
lun  tO(}flthori 

13790  C64  Rom  Cartridge  $39.95 


THE  PROGRAM  STORE 
NOW  OPEN  fN  DENVER 


Over  2500  Programs  for  TRS-BO,  ATARI  400/800,  APPLE,  IBM,  VIC  20  &  C64 


This  is  onlY  a  sampling  ol  our  sensolional  software! 
CALL  SO0-424-273fi  FOR  OUR  NEWEST  PRODUCTS 
I  UNDECIDED?  NEED  TO  BUY  A  GIFT?  The  Program  Stofe  gill  certiticale  may  be  purchased  in  ony  amount  over  $10.00.  Give  (he  perfect  gifti 


VISIT  OUR  STORES 

Souinwest  Plaia.  am  Vita  Bowies  Ave  ,  Littleton,  CO 
Tenley  Hsll.  mO  Wisconsin  Ate  .  NW.  Washiniton.  DC 
Hanant  Squant.  13  Ounstcr  SI.  Cambridge,  MA 
W.  Bell  Plaia.  SSOO  Seciiriiy  BM.  Balllmote.  MD 
While  Flint  Mall,  Hockville  Pike.  Rotkyilte.  MB 
Ctwrry  Hill  Mall.  Rl  38  &  Haddontleiil  Htl.  Cherry  Hill,  NJ 
Monmoum  Mall.  RI3S  &  Wyckoll  Rd,  Ealohlowr,  NJ 


Wtllowbrook  Mall,  1400  WlllowUnjok.  Wayne,  NJ  COMING  SOOH  TO 

Nanuct  Mall.  Rt  59  i  Middlelown  Rd,  Hanuet.  NY  CHICAGO 

0leiit3ngyPlaia.B;9BetnelRd,CE>lijmtius.0H  OKLAHOMikCITY 

Weslmoreland  Mall.  Rt  30  Easl.  Grtinsbuig.  PA  ST  PETERSBURG 

MontgoniBryMsll.  ?30  MonloomciY  Mall.  North  Walts,  PA  TAMPA 
Plymooth  Mttllns  Mall,  500  GermanlDwn  Pike,  Plymoulh  Mteltnt,  PA    TULSA 
CeiituiY  III  Mall,  SR  51  i  SR  SB5,  WesI  Mirtlin  BDnii^gh.  PA 
Seven  Comers  Cenltr.  Falls  Churth.  VA 


FRANCHISE 

OPENINGS  IN 

SELECTED  CITIES 


To  Order  Call  Toll  Free  800-424-2738     For  Inlormation  Call  (703)  556-9778 

MaUorders:  Listcompgls',  iiem,  item  #,  qly.  tape'dtski  row.  tjoo*.  price,  shipping,  tan  &  tola!  ■ 

Send  checK  of  MO  (or  total  purchase  plus  S2  00  shrppmg  and  handfing.  VA  add  *%  sates  taa  ■ 

Change  cards— include  ait  omt>ossedjnformat«on  L«sl  name,  address,  city,  state,  iip  &  phono 

THE  PROGRAM  STORE     Dept.  1M1-3    Box  9582     4200  Wisconsin  Avenue,  NW 


THE 


z:^ 


m        Pft06RAm/T0R€. 

c  1983  THE  PROGRAM  STORE 

Washington,  D.C.  20016 


REVIEWS 


eventually  to  nine. 

Add.  A  simple  addition 
problem  is  displayed  using 
colored  blocks  instead  of  digits. 
As  in  Count,  the  level  of  diffi- 
culty gradually  increases  as  the 
child  gives  a  string  of  correct 
ansv^fers,  with  the  highest  sum 
being  nine.  The  feedback  is  the 
same  as  described  above. 

Subtract,  This  uses  the  same 
presentation  format  as  Add.  The 
largest  operand  is  five. 

Letters.  A  large  letter  ap- 
pears on  the  screen.  Below  is  the 
instruction  "MATCH  THIS 
LETTER."  Correct  and  incorrect 
responses  receive  the  same  feed- 
back as  in  Numbers. 

Alphabet.  This  is  similar  to 
Letters,  except  the  child  must 
press  the  key  of  the  letter  that 
alphabetically  follows  the  one  on 
the  screen.  After  a  wrong  an- 
swer, the  child  is  prompted  by  a 
brief  display  of  the  entire 
alphabet. 

Names.  First  a  parent  or 
older  child  must  type  in  a  name 
(or  any  word).  Then  the  word 
disappears  from  the  screen,  and 
the  young  child  must  retype  it 
correctly. 

Draw.  In  this  program,  the 
child  can  create  a  low-resolution 
picture  on  the  screen  by  pressing 
various  keys.  Instead  of  using  a 
single  key  for  each  direction,  the 
keyboard  is  divided  into  eight 
regions.  The  first  character- 
sized,  square  dot  appears  in  the 
center  of  the  screen.  Pressing  a 
key  in  the  upper  left  of  the 
keyboard,  such  as  1  or  2,  will 
add  an  adjacent  dot  above  the 
left  of  the  first  one.  Pressing  a 
key  near  the  bottom-center  of 
the  keyboard,  such  as  B  or  N, 
will  add  a  dot  directly  below  the 
last  one,  and  so  on.  Pressing  the 
space  bar  changes  the  color  of 
the  succeeding  dots. 

Shapes.  Four  large  shapes 
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appear  on  the  screen,  each  num- 
bered 1-4,  Three  of  the  shapes 
are  identical  to  each  other.  The 
child  must  press  the  number  of 
the  different  one. 

Home  Babysitter,  Commodore 
(cartridge),  $29.95.  Documenta- 
tion: A  two-page,  no-nonsense 
set  of  "instructions  for  parents." 

Commodore's  own  contribution 
to  this  market  is  a  plug- in  car- 
tridge with  three  separate,  at- 
tractive programs,  each  instantly 
accessible  by  pressing  one  of  the 
function  keys.  Except  for  the 
overly  ambitious  title  (don't  ex- 
pect this  program  to  feed  your 
child  dinner  or  call  the  fire  de- 
partment in  an  emergency),  it's 
a  well-designed  piece  of  software 
that  could  keep  a  youngster  oc- 
cupied for  quite  some  time,  with 
minimal  supervision. 

The  first  screen  is  a  menu 
that  displays  a  picture  of  the  Fl, 
F3,  and  F5  keys,  each  next  to  a 
nonverbal  sample  of  one  of  the 
three  programs.  If  no  key  is 
pressed  immediately,  the  pro- 
gram repeatedly  cycles  through 
a  short  graphic/sound  routine 
that  illustrates  each  program. 
Pressing  one  of  the  top  three 
funcdon  keys  begins  the  cor- 
responding program.  You  return 
to  the  menu  by  pressing  the  RE- 
STORE key. 

A  minor  problem  with  the 
menu  is  that  the  user  must  wait 
a  few  seconds  for  the  computer 
to  cycle  through  the  entire  illus- 
tration routine  before  the  func- 
don keys  work.  A  child  might 
find  it  difficult  to  tell  when  these 
keys  will  work  and  when  they 
won't. 

Pressing  Fl  from  the  menu 
leads  to  Alphabet  Blocks,  The 
screen  clears  to  white.  Pressing 
any  letter  from  A  to  Z  results  in 
a  large  picture  of  a  child's  block 
showing  that  letter  in  the  lower- 


right  portion  of  the  screen, 
accompanied  by  a  brief  musical 
tone.  At  the  same  time,  a  smaller 
version  of  the  letter  block  ap- 
pears elsewhere  on  the  screen. 
Pressing  a  different  letter  re- 
places the  large  block  and  adds  a 
small  block  to  the  picture.  After 
all  the  letters  have  been  pressed, 
the  26  small  blocks  appear  in 
alphabetical  order  starting  at  the 
upper-left  corner  of  the  screen. 
If  a  nonletter  key  is  pressed  at 
any  point,  the  screen  clears,  and 
each  letter  block  is  automatically 
displayed  in  order  to  the  tune  of 
the  "alphabet  song,"  Once  the 
child  has  learned  the  alphabet, 
he  or  she  could  manually  play 
the  alphabet  song  and  display 
the  blocks  by  pressing  all  the 
letter  keys  in  order. 

The  F3  key  activates  Learn- 
ing To  Count,  First,  another 
menu  appears,  which  allows  the 
user  to  choose  a  maximum 
number  (5,  10,  15,  or  20)  for  the 
counting  exercises  by  pressing 
one  of  the  four  function  keys. 
Next,  a  rectangular  outline  is 
displayed  on  the  screen,  with 
two  "score"  columns  to  the  right 
of  it.  For  each  counting  problem, 
a  random  number  of  objects 
appear  within  the  rectangle  at 
the  rate  of  about  three  per  sec- 
ond, each  accompanied  by  a 
short  beep.  Then  the  question 
"HOW  MANY?"  is  displayed  be- 
low, along  with  a  large,  blinking 
cursor. 

The  child  must  press  a 
number  (which  shows  up  on  the 
screen  as  a  large-sized  digit),  and 
hit  RETURN.  If  the  child's  input 
is  correct,  a  large,  smiling  face 
appears,  and  a  small  smiling  face 
is  permanently  added  to  one  of 
the  score  columns.  If  wrong,  a 
large  frowning  face  appears,  and 
the  child  is  given  another  chance. 
After  two  wrong  responses,  the 
program  counts  the  objects  for 


GET  SMART. ..  FREE 


the  FREE  "Everything  Book  for  Commodore  Computers."  Plus  hundreds  of  quality  name  brand  soft- 
ware, hardware,  and  accessory  items.  All  compatible  with  your  Vic  20  or  C-64.  All  at  super  discount 
prices.  From  your  friends  at  TENEX™,  the  home  computer  pro's. 


■Ml 


I 


i 


Wj 


m 


$2.95 

DUST  COVER 
SUPER  SPECIAL 

Why  for  so  little?  Just  so  you  will 
get  to  know  us.  Thie  best  quality 
(hionest).  Heavy  gauge  anti  static 
translucent  vinyl.  Sewn  seams  to 
fit  Vic-20  and  C-64  consoles.  Will 
accommodate  cables  and  expan- 
sion cards.  Attractive  protection 
for  your  investment.  ,/2063a 


^^^"^^    1^       Serious 
it^f  About  Games? 

Plug  directly  Into  your  Commodore  game  ports  for  arcade  style 

action  with  these  famous  WICO"  joysticks. 

Wico  Joystick  -  Comes  with  fire  buttons  on  handle  and  body,  5' 

cable.  (fcoj    nr- 

Retail  S29.95  #10252 only  $21 .95 

Famous  Red  Ball  ■  The  kind  you  find  in  arcades.  Fire  buttons  on 
handle  and  body.  5'  cable.  *««  nr- 

Retail  $26.95.  #10266 only  $23.95 

NEW.  "The  Boss"  •  An  incredible  price  that  Includes  pistol-grip 

controller,  fire  button  on  handle,  5'cord. 

#19707 only  $1  5.95 


V 


PRINTERS  with  Value,  Quality,  Compatibility  ^ 


Fully  V-20  and  C-M  Compatibility 
h  Resolulion  Print  Head 


ALPHACOM 

^  •  Silent  Thermal  Pnnter 
./^0  •  80  Characters  Per  Second 

•Hig 
I-  Alptiacom  4Z  is  a  42  calumn  wide  printer. 

#20529 S109.00 

requires .  .  . 

InterftM  42  cable  for  V-20  or  C-64 

#20534 534.95 

"-  Thermal  Paper  (42) 

#20567  (2  rolls) $4.75 

AlpftaDom  81  Is  a  full  80  column  printer. 

#20372 $149.00 

mquims .  . . 

Interlace  01  cable  tor  V-20  or  C-64 

#20586 $39.95 

Ttwrmal  Paper  (81) 

#20619  (2  rolls) S9.50 


J 


-fUf^   f       GEMINI  10-X 
'7(£^**H^  from  STAR 

•  Higfi-speed,   impact  dot-matrix  printer, 
120  cps. 

•  Highest  resolution  on  nine-wire  printfiead. 

•  FuTi  80  to  136  column  line  width. 

•  Bit  image  and  block  graptiics. 

•  7  character  fonts  and  sub  and  super- 
scripts. 

•  Uses  ordinary  paper. 

•  Friction  or  tractor  teed. 

#19661 $329.00 

requires .  .  . 

Cardco  parallel  printer  Interface  cable  tor 
V-20  or  C-64.  Automat ically  translates  Com- 
modore characters.  Lifetime  Guarantee. 
#20623 $64,95 


The  Elementary 
Commodore  —  64 

by  William  B.  Sanders 

Get  a  clear  and  easy- 
going introduction  to 
programming  C-6'l 
BASIC.  Learn  to  create 
music  and  graptiics, 
store  and  manipulate 
data,  use  printers 
and  other 
peripherals. 
Loads  ol  fun  ant)  useful  programs  like 
check-book  balancers  and  file  systems. 
Heavily  Illustrated. 
#19642,  223  pages,  5"x7\ 
soli  cover,  spiral  bound  . , , ,  i^l  £ ,  SjD 


T€N€X  Computer  Marketing  Systems 
Box  6578,  Soutti  Bend,  IN  46660 
Piease  ca!l  219-277-7726  with  questions. 


ORDER  TOLL  FREE  800-348-2778 


MottmConr) 


l<ud\ 


VISA' 


{uae  (his  torm  or  copy  your  own) 

□  Please  send  me  ttie  FREE  "Everyttiing  Book 
for  Commodore  Computers"  NO  PURCHASE 
NECESSARY 


Pay  by  Ctieck, 
Card  No, 


Visa,  or 


MasterCard 
Exp.  Date_ 

HOW 


Thank  You! 

Mall  to:  TENEX,  Box  6578,  South  Bend,  IN  46660 


CAT,# 

PRODUCT  DESCRIPTION 

MANY 

PRICE 

Stiipping  &  Handling 

$1.75 

Indiana  residents  only,  add  5%  sales  tax 

TOTAL 
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the  child  and  puts  a  frowning 
face  in  the  score  column.  For  va- 
riety, different  types  of  objects 
are  displayed  with  each  counting 
problem,  including  several 
standard  and  custom  graphics 
characters. 

The  third  program,  accessed 
by  pressing  F5  from  the  menu,  is 
Face  Maker.  More  creative  than 
educarional,  this  one  provides  a 
nice  change  of  pace  from  the 
intellectual  rigors  of  the  other 
two  programs.  Essentially,  it  is  a 
sort  of  cartoon  version  of  a  police 
detective's  kit  for  producing 
composite  drawings  of  a  suspect. 
The  outline  of  a  face  appears  on 
the  screen.  By  repeatedly  pres- 
sing various  function  keys,  you 
can  display  about  six  different 
versions  of  each  of  the  following: 
hair,  eyes,  ears,  nose,  mouth, 
and  chin.  Literally  tens  of 
thousands  of  different  shape 
combinations  are  possible,  and 
the  color  of  each  pari  can  be  in- 
dependently set  by  pressing  one 
of  the  color  control  keys. 

This  program  also  has  two 
cute  touches.  One  of  the  "eyes" 
is  an  animated  wink,  and  one  of 
the  "mouths"  sticks  out  its 
tongue;  appropriately  accom- 
panied by  the  sound  of  a  "Bronx 
cheer." 

Alphabet.  American  Peripherals 
(cassette)  $9.95.  Documentation: 
None. 

This  is  a  single-function  program 
that  runs  on  an  unexpanded 
VIC.  For  each  problem,  a  se- 
quence of  six  letters  appears  on 
the  screen  in  alphabetical  order, 
except  that  in  place  of  one  is  a 
"?".  Pressing  the  correct  letter 
results  in  an  up  ward- sliding 
tone,  a  smiling  face,  and  a  mes- 
sage such  as  "DOING  FINE!"  or 
"RIGHT  ON!"  An  Incorrect  an- 
swer results  in  a  downward- 
sliding  tone,  a  frowning  face, 
and  a  list  of  the  entire  alphabet, 
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which  remains  on  the  screen  for 
four  seconds  until  the  problem 
returns.  After  about  eight  correct 
answers,  a  brightly  colored 
rocket  ship  blasts  off  and  slowly 
rises  until  it  disappears  from  the 
screen. 

Ml/  Body.  American  Peripherals 
(cassette),  $11.95.  Documenta- 
tion: None. 

This  single  program  can  run  on 
an  unexpanded  VIC.  After 
asking  for  the  user's  name,  it 
displays  the  following  instruc- 
tions: "I'm  a  robot.  My  name  is 
Rob.  When  1  show  myself,  look 
very  carefully  and  1  will  play  a 
game  with  you.  We  will  play  ten 
times,  and  each  time  a  part  of 
me  will  be  missing.  Type  in  the 
name  of  the  missing  part." 

The  screen  display  shows 
the  robot  and  a  list  of  words  for 
each  body  part.  If  the  correct 
word  is  typed  in,  the  robot  is 
redrawn,  but  with  another  part 
missing.  If  wrong,  the  message 
"LOOK  AGAIN"  appears.  This 
program  uses  no  color,  no 
sound,  and  no  random  varia- 
tions. If  the  user  replays  after  all 
ten  words  have  been  entered 
correctly,  the  missing  parts  are 
presented  again  in  the  same 
order. 

Recommendations 

Very  young  children  will 
undoubtedly  need  some  help 
getting  started  with  any  of  those 
programs.  However,  I've  seen 
three-year-olds  who  can  readily 
insert  a  tape,  type  "LOAD",  and 
(with  two  hands)  press  the  PLAY 
button.  The  16K  version  of  Early 
Gmues,  which  takes  five  minutes 
to  load,  requires  both  the  RAM 
expansion  cartridge  and  the  tape. 
Then  there  is  the  possibility  that 
the  child  might  tire  of  waiting. 
The  shorter  tape  programs  are 
simple  to  load  and  run,  but  with 
the  5K  side  of  the  Early  Caiiics 


tape  there  is  the  problem  of  cuing 
up  the  programs  in  the  middle 
of  the  tape.  Once  any  of  these 
programs  is  loaded,  the  child 
would  probably  need  guidance 
in  using  the  menu  (if  any)  and 
understanding  the  response  pro- 
cedure the  first  time  or  two.  Of 
course,  an  older  child  may  not 
have  any  problems  with  this. 

Because  of  its  impressive  use 
of  graphics,  sound,  and  color, 
I'd  judge  that  Home  Bahy sitter 
is  the  most  delightful  of  these 
for  children.  Its  well-balanced 
offering  of  letters,  numbers,  and 
visual  creativity  are  nicely  de- 
signed for  the  preschooler.  A 
very  close  second  in  enjoyment 
is  Early  Games,  especially  the 
16K  version  which  allows  the 
child  to  shift  instantly  from  one 
game  to  another.  In  fact,  the 
variety  of  Early  Games  might 
sustain  more  long-term  interest 
than  Home  Babysitter.  Both  of 
these  products,  however,  seem 
to  be  effective  exercises  for  a 
youngster's  early  letter  and 
number  skills  -  a  useful  comple- 
ment to  the  passive  learning 
mode  of  Sesame  Street. 

By  contrast,  the  American 
Peripherals  tapes  seem  to  offer 
less,  although  their  lower  price 
might  tempt  you  to  give  them  a 
try.  Of  the  two.  Alphabet  is  clearly 
more  animated,  with  color/ 
graphic/sound  feedback, 
prompts,  and  randomly  varying 
reinforcement  mes.sages.  Any 
child  would  surely  enjoy  the 
rising  rocket  ship.  However, 
once  the  novelty  wears  off,  there 
is  no  variety  to  sustain  interest. 

My  Body,  in  the  version  that 
1  tested,  has  few  redeeming  fea- 
tures. Its  basic  concept  is  Lmique, 
but  it  could  use  a  lot  of  "extras." 
Since  it's  written  in  By\SIC, 
perhaps  you  could  use  your  own 
programming  skills  to  add  color, 
sound,  and  other  enhancements.  ® 


Commodore  64 

(mora  power  than  Apple  II  at  half  the  price) 

$99.^°* 

ft 

•  17DK  DISK  DRIVE  $159.00 


COMPUTER  AND  SOFTWARE 

CHRISTMAS  SALE 


VIC-20 

(a  real  computer  at  the  price  of  a  toy) 


WE 

HAVE 

THE 

^  BEST 

.  TRACTION  FRICTION  PRINTER  S119.00  SERVICE 

(  *  with  software  savings  applied) 


COMMODORE  64  COMPUTER  S99.50 

You  pay  only  S19950  when  you  oiaei  the  powerful 
84K  COMMODORE  66  COMPUTER!  LESS  Ihe 
value  ol  the  SPECIAL  SOFTWARE  COUPON  we 

pacX  with  your  compulef  Itial  allows  you  lo  SAVE 
OVER  SIOO  oH  Boflware  sale  prices!'  With  only 
S10O  of  savings  applied,  youf  nel  computer  cosi  is 
S99.S0!! 

SOFTWARE  BONUS  PACK  SZ9.95 

When  you  buy  the  Commodore  BJ  Compulcr  Ifom 
Proloclo  Enlerprizes  you  qualify  to  purchase  Of^JE 
SOFTWARE  BONUS  PACK  for  a  special  price  of 
S29  95!!  Normal  price  is  S49  95  (40  programs  on 
disk  or  24  programs  on  5  tapes). 

170  DISK  DRIVE  $159.00 

You  pay  only  S269.00  when  you  order  the  170K 
Disk  Drive!  LESS  Ihe  value  of  the  SPECIAL  SOFT- 
VJARE  COUPON  we  pack  vwith  your  disk  drive  Itiat 
allows  you  to  SAVE  OVER  SIOO  oft  soflware  sale 
pncesif  With  only  iiOO  of  savings  applied,  your 
net  disk  (fnve  cost  is  $159,00. 

TRACTION  FRICTION  PRINTER  S119.00 

You  pay  only  S219.00  when  you  order  itie  Com- 
star T/F  deluxe  line  printer  that  B'mtS  8  M2  x  11 
full  sue.  single  sheet,  roll  or  (an  fold  paper. 
labels  etc  40,  66,  80,  132  columns  Impact  dot 
matrix,  bidirectional.  BO  CPS  LESS  (he  value  ol 
the  SPECIAL  SOFTWARE  COUPON  we  pack 
with  your  Brinler  Ihat  allows  you  lo  SAVE  OVER 
IIOO  oH  software  sale  prices!!  Wtlh  only  SIOO  of 
savings  applied  your  net  primer  cost  is  only 
I119  0O 

80  COLUMN  BOARD$149.00 

You  pay  only  S149,00  lor  this  BO  Column  Board. 
Inc:luded  with  this  board  is  word  processor  pack, 
electronic  spread  street  and  mail  merg$  data 
base  on  two  tapes.  List  S249,00.  (OlaK  add 
StO.OO), 

80  COLUMN 
WORD  PROCESSING  PACKAGE  S79.O0 

SCRIPT  64  EXECUTIVE  WORD  PROCESSOR  is 
the  finest  available  for  the  COMMODORE  64 
Computer!  THE  ULTIMATE  for  PROFESSIONAL 
wordpfocessing  application.  DISPLAYS  80  COL- 
UMNS IN  COLOR,  Featuring  simple  operation, 
powerful  text  editing  with  a  customirod  250 
word  dictionary,  como'ole  cursof  and  in- 
sert/delete key  controls,  line  and  paragraph  in- 
sertion, automatic  deletion,  cenlormg,  margin 
settings  and  output  lo  ail  primers.  Included  is  a 
powerful  MAIL  MERGE  When  used  with  THE 
COMPLETE  DATA  BASE  PACKAGE,  LtsI  S99.00, 
Sale  S79,0O.  Coupon  Price  $52.00.  (Disk  only). 


WE 

HAVE 

THE 

LOWEST 

PRICES 


SPECIAL  SOFTWARE  COUPON 

We  pack  a  SPECIAL  SOFTWARE  COUPON  H 

with  Bverv  COMMODORE  64  COMPUTER- H 

DISK    DRIVE-PRINTER-MONITOR   we   sell*  | 

Ttlis   coupon  allows  you   to  SAVE 

overH 

$100   OFF   SALE   PRICES!    S200-S300   sav- 1 

ings  are  possible!! 

(example) 

1 

PROFESSIONAL  SOFTWARE             | 

COMMODORE  64 

NAin* 

Llil 

Coupon 

Ex&culivfl  Word  Processor 

J99  00 

tS^DO 

Compiele  Ddia  Base 

imco 

146  00 

Eleclroriic  Sprsadaheel 

SS9D0 

I4SO0 

Accounting  Pack 

$«9<X> 

13500 

Tolal5.?WordPrc>cea30r— Plus 

Tape 

ses.oo 

137  00 

Disk 

t799S 

14200 

Toisl  Tail  2  B  Woirl  Procsuoi— 

Td^ 

144  9S 

lie  00 

Oi]k 

S49,K 

IMOO 

TolalLaMliS 

S24,M 

I1J00 

Oisk 

S29  95 

US  00 

Duick  Brown  Fox  Word 

Processor 

t69QO 

140  00 

Progrflmmori  RelsrencB 

Guiae 

S20  05 

HJ50 

PTOflrammors  Hglpflr 

(69  00 

140  00 

Basic  lulm 

»?9  95 

115  00 

Typing  Teacrw 

tJ9  9i 

11500 

Sprite  Designjr 

tte^s 

HO  00 

Ma<]ieif5nmon 

S19  9S 

t1?00 

We»tri9.Wi(ll 

tl9» 

H!00 

Muiic  Mlkor 

119  95 

112  00 

EDU  Pack 

JJ4  95 

11300 

3DMsl9C'us 

«J9S 

11300 

Prolessionai  Joy  Slick 

J24.95 

H!00 

LigniPan 

139  95 

120.00 

Deluia  Dual  Cover 

I  8.95 

1  460 

fana  many  of^p 

ir&ms) 

Writs  or  ca 

II  for 

Sample  SPECIAL  SOFTWARE  COUPON!   | 

PROFESSIONAL  BUSINESS  SOFTWARE 
EXECUTIVE  QUALITY  BY  TIME  WORKS! 


Ttie  Cadillac  ol  bu 
lor  Commodore 
Mem 

Inventory  Management 
Accounts  Receivable 
Accounts  Payable 
Payroll  Managemeni 
Cash  Flow  Management 
Sales  Analysis 
General  Ledger 
(•COUPON  PRICE $59.00) 


siness  programs 

64  Computers 

List  -SALE 

$B9  00  S69  00 

SS9.00  S69,0O 

$89,00  S69  00 

$89  OO  S69  00 

sag.oo      $6900 

S89,00    $69.00 
$89.00    S69,00 


$77. 


00* 


•  40-80  COLUMN  BOARD  S89.00 

*  VOICE  SYNTHESIZER  S59.00 

I  *  with  Casselle  and  Goriek  purchase) 


VlC-20  COMPUTER  S77.O0 

Vou  get  ine  Commodore  VIC20  Computof  lor 
only  $77.00  when  you  buy  at  sate  prices:  The 
Commodore  Data  Cassette  lor  onfy  169,00  and 
the  Gortok  Inlroductton  lo  Basic  program  for  on- 
ly $19.95.  TOTAL  LIST  PRICE  S302.95,  SPECIAL 
PACKAGE  SALE  PRICE  $16525 


40-00  COLUMN  BOARD  $89,00 

A  (antaslic  pncfi  hreakthrougti  for  VIC'20  owners 
on  this  most  war>led  accessor^!!  "Now  you  can 
gel  40  or  ao  Columns  on  your  T.V.  or  Monitor 
Screen  "  Plus  we  add  a  virord  processor  wilh 
mail  merge,  electronic  spread  sneet,  time 
manager  and  icrminal  emuiatorn  These  PLUS 
programs  require  8K  or  t6K  RAM  memory.  (Disk 
add  $10,001, 

VOICE  SYNTHESIZER  S59-00 
Volra*    Based     Make   your    VIC  20   COMPUTER 
TALKi  Has  lealures  eguivaient  to  other  models 

costing  over  S370()0  You  can  program  an 
unlimited  number  o(  words  and  sentences  and 
even  ad|us1  volume  and  pitch  Vou  can  make 
adventure  games  thai  talk!  A  must  for  enhanc- 
ing your  progranrmtng  creaNvity  and  pleasure. 

60K  MEMORY  EXPANDER  S59-00 

Si«siot  —  Switcn  selectable  —  Resel  buiion  — 
Ribbon  cable  A  must  to  gel  the  most  out  ol 
)fOur  ViC20  Computer,  Includes  FREE  S29  95 
adventure  r^ame 

8K  RAM  CARTRIDGE  $39.95 

Increases  programming  power  2  112  times.  Ex- 
pands  lotai  memory  to  33K  (33,000  bytes). 
Memory  block  switches  are  on  outside  ol  coverl 
Includes  FREE  116  95  game 

16K  RAM  CARTRIDGE  $69,00 

increases  programming  pov^er  4  times  Expands 
lolal  memory  to  41K  (41,000  byles)  Memory 
block  swilchos  are  an  outside  cover!  Includes 
FREE  129,95  adventure  gamoi ! 

12'  GREEN  SCREEN  MONITOR  S99-00 

Ejcelienl  gualily  GREEN  PHOSPHOROUS 
VIDEO  MOMITOR  wilh  antiglare.  1920  characters 
(80  characters  x  24  rowsl.  Save  your  TV!  a  must 
for  80  column  word  processors,  PLUS  $9  95  lor 
VIC  20  or  Commodore  64  Cable 

12-  AMBER  SCREEN  MONITOR  $119,00 
Premium  quality  AM8ER  VIDEO  MONITOR  Wilh 

antiglare.  [80  characters  x  24  rows).  excepMonal. 
iy  clear  screen,  faster  scanning,  1000  lines. 
PLUS  S9.95  lor  VIC  20  or  Commodore  B4  Cable, 


[ 


•  LOWEST  PRICES*  15  DAY  FREE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
•  BEST  SERVICE  IN  U.S.A.  •  ONE  DAY  EXPRESS  MAIL  •  OVER  500  PROGRAMS  •  FREE  CATALOGS 


I  Add  $10.00  for  shipping,  handling  and  insurance.  Illinois  residents 
I  please  add  6%  tax  Add  $20.00  for  CANADA,  PUERTO  RICO,  HAWAII 
j  orders,  WE  DO  MOT  EXPORT  TO  OTHER  COUNTRIES, 
I  Enclose  Cashiers  Check.  Money  Order  or  Personal  Check,  Allow  14  days 
I  lor  delivery.  2  lo  7  days  for  phone  orders,  i  day  express  maili  Canada 
,  orders  must  be  in  U,S,  dollars.     VISA  -  MASTERCARD  -  COD 


E  ^  "J"  E  R  p  R  I  2  E  S     '^^E  "-"^E  °""  CUSTOMERS) 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phone  312/382-5244  to  order 


80  COLUMN  PRINTER  SALE— $149.00* 


*STX-80  COLUMN 
PRINTER -S1 49.00 

Prints  full  60  columns.  Super  silent  operation, 
60  CPS,  prints  IHI-resolution  graphics  and 
block  graphics,  expanded  character  set,  en- 
cepi  Ion  ally  clear  characters,  fantastic  print 
quality,  uses  IriSKpenslva  thermal  roll  papert 

DELUXE  COMSTAR  T/F 
PRINTER— $219.00 

The  Comstar  T/F  Is  an  excallont  addition  to 
ar^y  microcomputer  system.  (Interlaces  are 
available  lor  Apple,  VIC-20,  Cammadore-e4, 
Pet,  Atari  400  and  BOO,  and  Hewlett  Packard). 
At  only  $219  thie  Comstar  givas  you  print  quali- 
ty and  leatures  lound  only  on  printers  costing 
twice  as  much.  Compare  these  leatures. 

•  BI-DIRECTIONAL  PRINTING  with  a  LOGIC 
SEEKING  CARRIAGE  CONTROL  for  hlghef 
through-put  In  actual  text  pdntlng.  80 
ctiaracters  per  second. 

•  PRINTINQ  VERSATILITY:  standard  96  ASCII 
character  set  plus  block  graphics  and  Interna- 
tional scripts.  An  EPROM  character  generator 
Includes  up  to  224  characters. 

•  INTERFACE  FLEXIBILITY:  Centronics  Is 
standard.  Options  Include  EIA  RS232C,  20mA 
Current  Loop. 

•  LONQ  LIFE  PRINT  HEAD:  100  million 
Character  llle  expectancy. 

.  THREE  SELECTABLE  LINE  SPACINQS;  6,  8 
or  12  lines  per  Inch. 


•  THREE  SELECTABLE  CHARACTER 
PITCHES:  •  10,  12  or  16.5  characters  par  Inch. 
132  columns  maximum.  Doubls-wldth  lont  also 
Is  standard  for  each  cliaracter  pitch. 

•  PROGRAMMABLE  LINE  FEED:  program, 
mable  length  from  1/144  to2SS/1<U  Inches. 

•  VERTICAL  FORMAT  CONTROL:  program- 
mable lorm  tength  up  to  127  lines,  uselul  for 
stiort  or  oversized  preprinted  lorms. 

•  FRICTION  AND  TRACTOR  FEED:  will  accept 

Single  sheet  paper. 

•  224  TOTAL  CHARACTERS 

•  USESSTANOARDSIZE  PAPER 

If  you  want  more  try  — 

Premium  Quality 

COMSTAR  T/F  SUPER-10X 

PRINTER— $299.00 

More  Features  Than  RX-80 

For  $299  you  get  all  ol  the  leatures  of  the 
Comstar  T(F  plus  10"  carriage  120  ops,  9x9 
dot  matrl*  with  double  strike  capability  for  18 
X  18  dot  matrix.  High  resolution  bit  Image  (120 
X  144  dot  matrix),  underlining,  backspacing, 
left  and  right  margin  settings,  true  lower 
descenders,  with  super  and  subscripts,  and 
prints  standard,  Italic.  Block  Graphics,  special 
characters,  plus  2K  of  user  dafinable  char- 
acters. For  the  ultimate  In  price  performance 
the  Comstar  Tff  Super  10"  leads  the  packl 


Double 

Immediate  Replacement 

Warranty 

We  have  doubled  the  normal  90  day  warranty 
to  180  days.  Ttierelore  il  your  printer  falls 
within  "180  days"  from  ihe  dale  ol  purchase 
you  simply  send  your  printer  to  us  via  United 
Parcel  Service,  prepaid  We  will  IMMEDIATELY 
send  you  a  replacement  printer  at  no  charge 
vis  United  Parcel  Service,  prepaid.  This  warran- 
ty, once  again,  proves  that  WE  LOVE  OUR 
CUSTOMERS! 

15   DAY   FREE  TRIAL 

OTHER  OPTIONS 

Extra  Ribbons S  5.95 

Roll  Paper  Holder 32.95 

Roll  Paper , 4.95 

5000  Labels 19.95 

1 100  Sheets  Fan  Fold  Paper 13.95 

Add  $17.50  shipping,  handling  and  insurance. 
Illinois  residents  please  add  6%  lax.  Add 
S4000  lor  CANADA.  PUERTO  RICO.  HAWAII. 
ALASKA  orders  WE  DO  NOT  EXPORT  TO 
OTHER  COUNTRIES.  Enclose  cashiers  check. 
money  order  or  personal  check.  Allow  14  days 
lor  delivery.  2  to  7  days  for  phone  orders,  1 
day  express  mail  available!!  Canada  orders 
must  be  in  U.S.  dollars. 


ENTERPRIZESt^E'-0''E0UnCUSTOMERS) 

BOX  iiO,  BARRINGTON,  ILLINOIS  MOtO 
Phon*  312/^2-5244  to  ordai 


SUPER-10"  ABCOEP^GM  XaKI_Mlsiai 

ABCDEFGHIJKLMNOP'QRSTUVUXYZ  12: 
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®  SANYO  MONITOR  SALE!! 


9"  Dote  Monitor 


80  Columns  x  24  lines 
Green  text  display 
East  to  read  -  no  eye  strain 
Up  front  brightness  control 
High  resolution  graphics 
Quick  start  -  no  preheating 
Regulated  power  supply 
Attractive  metal  cabinet 
UL  and  FCC  approved 


•  15  Day  Free  Trial  -  90  Day  Immediate  Repiacemerrt  Warranty 


9"  Screen  -  Green  Text  Display  $  79.00 

12"  Screen  -  Green  Text  Display  (anti-reflective  screen)  $  99,00 
12"  Screen- Amber  Text  Display  (anti-reflective  screen)  $119.00 
13"  Screen  -  Color  Monitor  (national  brand)  $249.00 

Dfspiay  Monitors  From  Sanyo 

With  the  need  for  computing  power  growing  every  day,  Sanyo  has 
stepped  in  to  meet  the  demand  with  a  whole  new  line  of  low  cost,  high 
quality  data  monitors.  Designed  for  commercial  and  personal  com- 
puter use.  All  models  come  with  an  array  of  features,  including  up- 
front brightness  and  contrast  controls.  The  capacity  5x7  dot 
characters  as  the  input  is  24  lines  of  characters  with  up  to 
80  characters  per  line. 

Equally  important,  all  are  built  with  Sanyo's  commitment 
to  technological  excellence.  In  the  world  of  Audio/Video,  Sanyo  is 
synonymous  with  reliability  and  performance.  And  Sanyo  quality  is 
reflected  in  our  reputation.  Unlike  some  suppliers,  Sanyo  designs, 
manufactures  and  tests  virtually  all  the  parts  that  go  into  our  products, 
from  cameras  to  stereos.  That's  an  assurance  not  everybody  can 
give  you! 


® 


Official  Vkieo  Pnxkjcts 
of  the  Los  Angetes  1984  Otympics 
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•  LOWEST  PRICES  •  15  DAY  FREE  TRIAL  •  90  DAY  FREE  REPLACEMENT  WARRANTY 
•  BEST  SERVICE  IN  U.S.A.  •  ONE  DAY  EXPRESS  MAIL  •  OVER  500  PROGRAMS  •  FREE  CATALOGS 


I  Add  11000  for  shipping,  handling  and  Insurance.  Illlnola  realdanls  I 
I  plaase  add  S%  lax.  Add  S20.QO  for  CANADA,  PUERTO  RICO.  HAWAII  | 
I  ordara.  WE  CK)  NOT  EXPORTTO  OTHER  COUNTRIES.  ■ 

I  Enclose  CasFiiers  ChecK,  Money  Order  or  Personal  Check  Allow  14  | 
I  days  lor  delivery,  2  to  7  days  for  phone  orders.  1  day  express  malll  ■ 
I  Canada  orders  must  be  In  U.S.  dollars.  Visa  -  MaslerCard  ■  C.0.0.        • 


CMTpDPE}|7pC    (WE  VOVE  Oun  CUSTOiulEI^S) 

BOX  550,  BARRINGTON,  ILLINOIS  60010 
Phonfl  312/3S2-5244  to  ordtr 


REVIEWS 


Four  Tronix  Games 
For  VIC  And  64 


Have  yi)u  wiped  out  any  Killer- 
watts  [titely?  If  not,  you  may 
want  to  pick  up  a  copy  of  juice 
for  your  Commodore  64,  one  of 
four  new  games  from  Tronix, 
which  last  year  blessed  us  with 
Kid  Grid,  the  fill-in-the-blanks 
game  for  the  Atari  400/800,  fttice 
(designed  by  Kid  Grid's  designer 
Arti  Waroutunian)  is  the  most 
exciting  game  in  the  new  batch. 
It's  a  good  takeoff,  but  not  a  rip- 
off,  of  the  hit  arcade  game  Q*Bcrt. 
The  other  new  Tronix  games  are 
Deadly  Skies,  Scorpiou,  and  Gold 
Fever',  all  for  the  ViC-20  only. 

Juice 

In  Juice,  as  in  Q*Bcrt,  you  are  a 
helpless  but  resourceful  charac- 
ter who  relentlessly  hops  a  routed 
a  grid  trying  to  change  the  ap- 
pearance of  all  the  blocks  by 
landing  on  them.  "Juice"  refers 
to  electricity;  if  you  hit  all  the 
blocks  without  getting  killed  by 
various  nasties,  you  have  com- 
pleted a  circuit  board  and  you 
move  on  to  the  next  level. 

While  Q*Bcrt  hops  on  a 
pyramid,  Edison,  Juice's  charac- 
ter, leaps  about  a  slanted  rec- 
tangle. The  configuration  is 
slightly  different  for  each  of  the 
six  levels.  If  you  get  into  trouble  - 
and  you  will  -  you  can  jump  off 
the  grid  onto  a  line  which 
will  cause  you  to  materialize 
■elsewhere. 

This  game  is  a  knockout. 
The  characters  are  human- 
looking,  not  some  videogame 
stick  figures.  The  graphics  are 
top-notch,  and  the  play  action  is 
fun  for  five  minutes  as  well  as 
five  months.  It  is  available  on 
disk  for  the  Commodore  64 
and  for  Atari  computers  with  32K. 
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Dan  Gutman 

The  other  three  new  games 
from  Tronix  are  very  different 
from  one  another,  seemingly 
intended  for  specialized  audi- 
ences. Still  they  do  have  one 
thing  in  common  -  simple  direc- 
tions. Just  pop  that  cartridge  in 
and  play. 

Deadly  Skies 

Here's  your  shoot-em-up.  Un- 
derneath a  protective  cloud  cover 
are  a  missile  base,  tanks,  and 
missile  emplacements  set  up  to 
destroy  your  copter.  UFOs, 
smart  bombs,  and  asteroids  har- 
rass  you  in  the  air.  You've  got  to 
bomb  through  the  cloud  cover, 
then  bomb  the  ground  targets 
which  scroll  by  from  left  to  right. 
Unfortunately,  your  copter  can- 
not scroll  off  the  screen  with  the 
targets,  nor  can  you  wrap  around 
and  come  out  the  other  side. 

The  sound  effects  are  quite 
good,  reminiscent  of  the  shooting 
in  Centipede.  Although  you  can 
barely  make  out  the  shapes  of 
your  enemies,  the  overall 
graphics  are  adequate. 

You  will  be  challenged. 
Around  level  four  there  is  so 
much  debris  in  the  sky,  you  feel 
like  you're  attacking  Mount  St. 
Helens.  It  is  a  good  test  of 
peripheral  vision,  though  it  is 
bothersome  that  the  enemy 
missiles  suddenly  appear  a  quar- 
ter of  the  way  up  the  screen, 
which  happens  to  be  your  ideal 
bombing  altitude. 

Scorpion 

Scorpion  is  another  fast-acHon 
shooting  game,  but  it  requires 
some  thinking,  not  just  twitching. 
You've  got  eight  different  things 
to  shoot  at  (Vcnus's-flytraps, 


hi  Juice  for  the  Commodore  64,  the  player 
controls  n  figure  loliohniws  awund  u 
pmvcrgria,  ptirstwd  m/  "Kilk'nmttii" 
(artist's  rendition  of  actual  screen). 


worms,  pod  babies,  etc.),  each 
with  a  different  point  value. 
More  importantly,  you've  got  to 
feed  your  clan  by  stunning  frogs 
and  bringing  them  home. 

This  is  the  fas  test- moving  of 
all  the  Tronix  games,  and  you 
should  have  fun  fighting  your 
way  through  the  maze,  wreaking 
havoc,  shooting  everything  in 
sight.  The  program  makes  pretty 
good  use  of  the  VIC's  graphics 
capabilities,  and  the  screen 
scrolls  in  four  directions. 

There  is  a  scanner  tin  the 
side  of  the  screen  that  reports 
your  location,  but  if  you  glance 
at  it  you're  probably  a  goner.  It 
might  be  an  improvement  to 
eliminate  the  gauges  and  make 
the  play  field  larger. 

There  are  32  levels  and  three 
difficulty  settings,  so  you  will  be 
occupied  for  the  next  few 
months.  Designer  Jimmy  Huey 
has  also  given  us  left-  and 
right-handed  play,  and  a  freeze 
option. 

The  instructions  neglect  to 
say  where  the  scorpion  "house" 
is,'but  I'll  tell  you  -  it's  that  black 
square  in  the  center  of  the  screen. 

Gold  Fever 

In  Gold  Fever,  you  are  in- 
side an  abandoned  mine  filled 
with  glittering  piles  of  gold.  But 
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T}te  hclicopkr  (ri^lit-ceiitcr)  Umibs 
•ground  fiiri^eh  in  Deadly  Skies  for  the 
VlC-20. 

some  of  the  screen  objects  are 
difficult  to  recognize.  The  gold 
could  just  as  easily  pass  for  small 
sleeping  rodents.  Boxcars  are 
chasing  you,  and  so  is  an  evil 
Claim  Jumper,  who  looks  more 
like  a  fire  hydrant  with  a 
table  to  p. 

Anyway,  after  you  pick  up 


In  Scorpion  for  the  VIC-20,  cttemy 
creatures  nboumi  in  a  foiir-mu/  scrolling 
itmzc. 

all  the  gold  in  one  mine,  you 
move  to  another.  There  are  nine 
difficulty  levels,  distinguished 
mainly  by  the  amount  of  gold 
and  speed  of  action,  and  only 
two  alternating  scenes. 

Of  the  four  new  games  from 
Tronix,  the  standouts  arc  ftiicv, 
Deadly  Skies,  and  Scorpion. 


Your  miner  (uppcr-ri^hf)  must  avoid 
luizimis  uiliile  •^atheri)n>  ricljcs  in  Cold 
Fover  for  tlie  VlC-2().' 

Tronix  Puhlisliing,  Inc. 
701  W.  Manchester  lUvd. 
hisilewood,  CA  9030: 

Juice 

Cornmodon'  64  disk  $34.95 

Deadly  Skies 

Scorpion 

Gold  Fever 

VJC'20  cartridges  $39.95  ® 


SOFTWARE  DEVELOPMENT  SYSTEMS 

to 

Help  you  develop  your  skills  and  the  power  of  your  computer. 

These  complete  development  systems  for  ttie  VIC  20  and  the  Commodore  64  computers  are  tools 

for  the  professional  and  learning  aids  for  the  developing  programmer.  A  must  for  anyone  who  wants 

to  understand  the  internal  workings  of  the  computer  or  who  wants  to  design  fast-action  graphics  or 

other  powerful  machine  language  programs. 

The  Full-featured  Assembler,  Screen  edUor,  Loader,  Decoder  and  Debugger  are  accompanied  by  a 
tutorial  on  machine  language,  graphics  programming  and  sound  generation  programming.  The  book 
also  guides  you  through  step-by-slep  instructions  for  the  use  of  the  tools  and  contains  the  most 
complete  memory  map  available,  A  complete  list  is  included  of  all  the  internal  programs  in  ROM  and 
the  means  by  which  you  can  call  them  from  your  own  programs.  Sample  programs  are  (ully 
explained. 

All  programs  support  disk,  tape  and  printer  output.  A  special  limited-feature  version  is  available  for 
the5KVIC20. 

Ask  lor  Develop-20  and  Devetop-64  at  yoyr  local  software  store. 

To  order  diroot  send  J4B,95  U.S.  funnsi  plus  tl.m  pSti  to 
French  Silk,  PO  Box  ;07,  Cannon  Foils,  MN  55009. 
VIBA'MC  chjargijs  accijpled  (ploAsn  Include  enplrahon 
dale).  PJoasQ  specify  Develop. Kl  or  Develop. 64  and  Ihe 
SK  version  tor  me  VIC  20  M  so  desirad.  Programs  are 
distributed  on  cassetle  or  dlsketl«.  Please  specify  your 
preterenco. 

Dealer  enquiries  Invited. 
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Clark  L  and  Kathryn  H.  Kidd 

Like  mold  on  cheese,  Rat  Holvl 
tends  to  grow  on  you  after  a 
whiic.  Our  aipy  of  the  new  hide- 
and-seek  VIC-20  cartridge  from 
Creative  Software  didn't  come 
with  instructions,  and  without 
the  benefit  of  a  press  release  we 
might  have  had  trouble  learning 
how  to  play.  But  once  you  know 
the  rules,  Rni  Hotel  is  easy 
enough  to  entertain  even 
younger  players, 

Tlie  object  is  to  maneuver 
Ermine  the  Rat  down  six  floors 
of  the  Hotel  Paradisio  to  con- 
sume Le  Grand  Cheeseball  in 
the  basement.  Rrmine's  enemv 
is  Waldo  the  Maintenance  Man. 
Waldo,  armed  with  a  gun,  chases 
Ermine  around  the  hotel. 

Rut  Holt'!  is  a  game  of  several 
challenges.  One,  of  coiu^se,  is 
Waldo  the  Maintenance  Man. 
There  are  also  rattraps  scattered 
throughout  the  hotel,  which 
Ermine  must  avoid.  The  third 
obstacle  is  time:  players  have 
three  minutes  to  guide  Ermine 
from  the  hotel  attic  to  the 
cheeseball.  If  and  when  the  rat 
consumes  Le  Grand  Cheeseball, 
the  game  starts  again  at  a  more 
difficult  skill  level. 

Along  the  way  to  the  base- 
ment, cheese  is  hidden  in  various 
corners.  When  Ermine  consumes 
this  cheese,  points  are  added  to 
your  score.  The  rat  must  eat  all 
the  cheese  on  each  level  to  move 
from  one  floor  to  another.  Occa- 
sionally the  cheese  changes  color 
from  yellow  to  black.  When  the 
cheese  is  black,  it  paralyzes  the 
rat  for  a  few  crucial  seconds. 
During  those  seconds,  Waldo 
may  sneak  up  and  shoot  the  rat. 
Never  fear,  however:  a  player  is 
allowed  three  rats  per  game. 
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Playing  Rat  Hotel 

For  those  who  might  not  learn 
how  to  play  Rat  Hoifl  without 
printed  rules,  here  they  are.  Rut 
lloti'l  is  a  cartridge  game  re- 
quiring a  VIC  and  a  joystick. 
Plug  in  the  cartridge,  turn  on  the 
ViC,  and  jiggle  the  joystick  to 
center  the  title  screen  on  your 
TV.  Choose  your  skill  level  by 
pushing  the  joystick  up.  Press 
the  fire  button  to  start  play. 

Once  play  begins,  the  top  of 
the  screen  records  your  current 
score  as  well  as  the  high  score  of 
games  in  the  series.  Little  rats  on 
the  upper  left  side  indicate  the 
number  of  rats  left  in  a  game. 
On  the  upper  right  is  a  fslack  bar 
showing  the  amount  of  time  a 
player  has  left.  Rather  than 
giving  the  time  in  minutes  and 
seconds,  the  black  bar  shrinks  to 
show  the  remaining  time.  This  is 
a  clever  feature;  it's  easier  to 
gauge  the  length  of  the  bar  out 
of  the  corner  of  your  eye  than  it 
is  to  take  your  eyes  off  the  game 
to  read  a  numeric  display. 

There  are  five  skill  levels, 
and  the  only  significant  differ- 
ence is  the  speed  of  the  game. 
Level  5  isn't  unreasonably  fast 
unless  you've  just  finished 
playing  a  game  on  Level  1 . 

Ermine  must  avoid  Waldo 
by  staying  ahead  of  him  or  by 
finding  places  to  hide.  When  the 
rat  has  eaten  all  the  cheese  on  a 
floor,  move  him  to  the  extreme 
right  or  left  of  tfie  screen  and 
then  push  him  as  far  down  as 
possible  to  await  the  elevator. 
As  vou  press  the  joystick  toward 
the  edge  of  the  screen,  a  beeping, 
sound  will  call  an  elevator  to 
take  Ermine  to  the  next  floor. 

While  you  can  move  the  rat 
only  one  floor  at  a  time,  Waldo 
can  skip  floors.  Sometimes  you 


Waldo  the  Mahitenatice  Man  chases 
Ermine  the  Rat  in  Rat  Hotel. 


think  you're  well  ahead  of  him, 
but  he'll  catch  up  to  you.  More 
rats  "bite  the  cheese"  while 
waiting  for  the  elevator  than  in 
any  other  Rat  Hotel  situation. 

Good  Features 

Tlie  idea  of  having  an  elevator 
that  makes  you  wait  is  ingenious. 
It  adds  a  Bttle  variety  to  the  game. 
Another  good  feature  o{  tint  llotel 
is  the  sound  effects,  which  are 
excellent.  When  the  game  be- 
gins, a  Bach  tune  is  played.  After 
a  while,  though,  the  song  does 
get  a  little  tedious,  especially  if 
you're  not  a  good  player  and 
have  to  keep  starting  over.  There 
are  also  little  tunes  played  when 
you  win  or  lose. 

When  Waldo  shoots  the  rat 
there's  a  popping  .sound,  and 
when  the  rat  gets  caught  in  a 
trap  there's  a  definite  crunch. 
There's  a  beeping  noise  that 
calls  the  elevator.  IDifferent 
sounds  are  made  when  the  rat 
eats  good  or  bad  cheese.  A  lot  of 
effort  was  put  into  the  sound 
effects,  and  it  makes  the  game 
more  enjoyable. 

The  graphics  of  Rat  Hotel  are 
above  average,  perhaps  even 
excellent.  Graphics  are  rn)t  the 
strong  feature  of  the  VlC-20,  but 
the  graphics  in  Rat  Hotel  are  good 
enough  to  add  to  the  enjoyment 
of  the  game. 

For  all  its  innovation,  how- 
ever. Rat  Hotel  is  a  game  of  few 


Adventure  International  Presents 
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TRS-80  &  Commodore  64  Versions 

by  Bob  Cassady 

IBM  Version  by  Fran  Green 
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For  The 
IBM,  TRS-80 
and  COM-64 

Visit  your  local  dealer  today, 
or  call  us  toll  free  at 


C^^^JBl&^^^^\  i/  Nlghtwalker!  Beautiful  women. 

>— -^  fcafi**^  \^  Dangerous  men.  A  weird  gravedigger. 
They're  all  here  in  this  interactive  tale 
that  challenges  you  to  gather  enough 
evidence  to  crack  a  dangerous 
underground  heroin  ring.  The  story 
unfolds  in  the  famous  port  city  of  New 
Orleans.  Far  from  the  glamour  and  romance 
of  Bourbon  Street,  you  find  yourself  prowling 
the  seedy  bars  and  alleyways  of  the  water* 
front  for  clues.  The  word  is  out  on  the 
grapevine.  A  nosy  reporter  (you)  is  snooping 
around  for  information  from  everyone  and 
anyone  who'll  talk.  If  you're  the  kind  of  ace  reporter 
that  judges  your  sources  carefully,  you  could  end  up 
with  the  story  of  a  lifetime.  If  not,  you  could  find 
yourself  on  a  pleasure  cruise  down  the  Gulf  —  minus 
the  boat!  Nlghtwalker  is  an  interactive  story,  so  your 
decisions  during  the  game  have  a  direct  bearing  on 
its  outcome.  You  collect  evidence,  buy  information, 
log  observations,  and  interview  townspeople.  You 
must  successfully  gather  enough  evidence  to  present 
to  the  police  for  a  bust.  Nlghtwalker  Is  a  text-oriented 
program  that  is  beefed-up  with  some  sharp  graphics 
routines,  and  has  an  extensive  data  base  that  assures  you 
of  many,  many  hours  of  varied  excitement  —  if  you  survivel 
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surprises.  The  rat  always  starts 
the  game  in  the  same  location, 
cheese  and  traps  arc  hidden  in 
the  same  spots  every  time,  and 
Waldo  plods  the  same  basic  route 
each  time  the  game  is  played. 
Even  the  poisoiutus  black  cheese 
shows  up  only  once  in  most 
games,  and  that's  at  a  specific 
spot  in  the  basement.  Thus,  all 
games  are  basically  the  same, 
and  after  a  few  dozen  rounds 
the  player  begins  to  feel  like  a  rat 
in  a  maze.  Some  randomness 
introduced  into  the  program 
would  have  made  Rnt  Hotel  an 
even  better  game. 

Rat  Hotel 

Crciitive  Sof'tu'iuv 

230  Caribbenn  Drive 

Suimifvah;  CA  94086 

S39.95  m 


VIController 

HOME  CONTROL  SYSTEM  FOR  THE  VIC  20  &  CBM  64 

•  Control  up  to  256  tights  &  appliances 

•  9  levelsof  brightness 

•  Manual  &  time  control  software 
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•  Uses  BSR  remote  switches 

•  Plugs  into  user  port 
EXTENDEDTIME  CONTROL  PROGRAM  FOR  CBM  64  . . .  *9^^ 

COMvoice 

NEW  SPEECH  SYNTHESIZER  FOR  VIC  20  &  CBM  64 

•  tJntimlted  Vocabulary 

•  Automatic  English  to  Speech  Conversion 

•  New  BASIC  Command  "SPEAK" 

•  Will  Speak  String  Variables 

•  Speaks  with  Four  Levelsof  Inflection  ji/\qe 

•  Plugs  into  Expansion  Port  ONLY       I  49 

•  Built  in  Audio  Jack 

AS  EASY  TO  USE  AS  A  PRINT  STATEMENT! 

Call  (215}  861-0850  to  order 

MasterCard  or  Visa  Accepted 

1444  Linden  Street,  Bettiletiem,  PA  18018 

SSGENESISS 

I  COMPUTER   CORPORATION! 


JOIN  THE 

COMPUTER 

REVOLUTION 

WITH  A  MASTERY 

OF  THE  KEYBOARD! 

In  the  age  of  the  computer,  everyone 
from  the  school  child  to  the  Chairman  of 
the  Board  should  be  at  home  at  the 
computer  keyboard.  Soon  there  will  be 
a  computer  terminal  on  every  desi<  and 
in  every  home.  Learn  how  to  use  it  right 
...and  have  some  fun  at  the  same  time! 

Rated  THE  BEST  educational  program  for  the  VIC  20'^*" 
by  Creative  Computing  Magazine 

TYPING  TUTOR  PLUS  WORD  INVADERS 

The  proven  way  to  learn  touch  typing. 

COMMODORE64  Tape$21.95   COMMODORE64  Disk$24.95 

VIC20(unexpanded}  TapeS21.95 

Typing  Tutor  plus  Wotd  Invaders  makes  learning  the  keyboard  easy  and  funi 

Typing  Tutor  teaches  the  keyboard  in  easy  steps.  Word  Invaders  makes  typing 

practice  an  entertaining  game.  Highly  praised  by  customers: 

"Typing  Tutor  is  great!",  "Fantastic",  "Excelleni",  Higti  quality",  "Our  child  fer) 

(ages  7-t5)litoratlywaittnlinetouseit.",  "Even  my  little  sisteUikes  it",  "Wordln- 

vaders  is  sensational!" 

Customer  cominent  says  it  all . . . 

". . .  it  waseverything  you  advertised  it  would  tie.  In  ttiree  weeks,  my  13yearold 

son,  who  had  never  typed  before,  was  typing  35  w.p.m.  I  had  improved  my  typing 

speed  15  w.p.m.  and  my  husband  was  able  to  keep  up  with  his  college  typing 

class  by  practicing  at  home. " 


IFH  I 

(FLIGHT 

SIMULATOR) 

CARTRIDGE 

FOR  THE  VIC  20 

$39.95 

JOYSTICK  REQUIRED 


Put  yourself  in  the  pilot's  seat  I  A  vety  challenging 
realistic  simulation  of  instrument  (lying  in  a  light 
piano.  Take  of),  navigate  over  dilficull  terrain,  and 
land  [it  one  of  the  4  airports.  Artificial  horizon,  ILS, 
and  other  working  instruments  on  screen.  Full  air- 
craft features.  Realistic  aircfaft  performance  ■ — 
stalls/spins,  etc.  Transport  yourself  to  a  real-time 
adventure  in  the  sky.-Flighf  tested  by  professional 
pilots  and  judged  "terrific"! 

■■■  Shipping  and  handling  J1.00  per  ijgit 
^^^m  order.  CA    residents  add  6%  tax.  SWl 

ACADEmV 

SOn\A/A\^E 

P.O.  Box  9403,  San  Rafael,  C A  S'lgi  2  {415)499-0850 
Programmers:  Write  to  ouf  New  Program  Manager  concerning  any  enceiitlonal  VIC  20TM  or  Commodore  64TM  game  or  other  program  you  have  davoloped. 
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A  closc'up screen  photo shoiinng  hoio  ordifiiuy  diumctcr^i  (left)  arc  transformed  into  custom  characters  (right)  for  the  VlC-20 
version  of  "Chicken  Little,"  a  game  program  dseivhere  in  this  issue.  Note  the  tecimique  of  combining  one  or  more  cliaracters 
(A,  r,  C, })  to  form  a  single,  large  custom  character. 

Introduction  To 
Custom  Characters 

For  VIC  And  64 

Tom  R.  Halfhill,  Editor 


What  are  "custom  characters"?  Why  might 
you  want  them?  Are  they  hard  to  program? 
How  do  they  work?  This  introduction  to  the 
concept  of  custom  characters  answers  all 
these  questions  and  more.  Two  other  articles 
in  this  issue  then  show  exactly  how  to  pro- 
gram custom  characters  on  either  a  VIC-20  or 
Commodore  64. 


Perhaps  you've  admired  the  screen  graphics  of  a 
favorite  arcade-style  game,  or  the  Old  English  let- 
ters of  a  Gothic  text  adventure.  These  kinds  of 
shapes  and  special  characters  are  not  built  into 
the  computer  itself.  Maybe  you've  wondered 
how  these  effects  are  achieved  and  if  they  are  dif- 
ficult to  program. 

The  secret  is  a  technique  called  custom  charac- 
ters, also  known  as  redefined  characters  or  program- 
mable characters.  The  terms  are  almost  self- 
explanatory  —  with  programming,  you  can 
design  your  own  shapes  and  special  characters  to 
display  on  the  TV  screen.  They  can  be  almost  any 
shapes  you  want:  spaceships,  aliens,  animals, 
human  figures.  Old  English  letters,  anything.  In 


effect,  you  are  customizit^g  or  redefining  the 
characters  already  built  into  the  computer. 

For  instance,  if  you  redefine  the  letter  A  to 
look  like  an  alien  creature,  every  time  you  PRINT 
A  on  the  screen  you'll  get  the  alien  instead  of  the 
letter.  Animation  is  as  easy  as  erasing  the 
character  —  by  PRINTing  over  it  with  a  blank 
space  —  and  then  PRINTing  it  in  the  next  posi- 
tion. When  this  process  is  repeated  rapidly,  the 
alien  seems  to  move  across  the  screen. 

Custom  characters  arc  especially  useful  to 
game  programmers,  but  also  are  fun  to  experi- 
ment with  for  anyone  interested  in  programming. 

Character  Sets 

First,  let's  clarify  exactly  what  is  a  character  set. 
Briefly,  it  is  the  complete  set  or  collection  of  char- 
acters that  a  particular  computer  can  display  on 
its  video  screen.  Characters  include  letters  of  the 
alphabet  (both  upper-  and  lowercase),  numbers, 
punctuation  marks,  symbols,  and  —  on  the  Com- 
modore 64  and  VIC-20  —  the  64  special  graphics 
characters  that  are  pictured  on  the  front  of  the 
keys.  In  all,  a  VIC  or  64  has  a  standard  character 
set  of  256  characters.  This  is  the  total  set  of  charac- 
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ters  which  the  computer  is  capable  of  displaying. 

The  character  set  is  built  into  the  computer, 
permanently  stored  in  Read  Only  Memory 
(ROM).  ROMs  are  memory  chips  that  retain 
important  information  even  when  power  is 
turned  off  between  sessions.  The  character  set  is 
stored  in  ROM  as  a  list  of  numbers.  The  numbers 
describe  to  the  computer  how  each  character  is 
formed  from  a  pattern  of  tiny  dots. 

You  may  be  able  to  see  these  dots  if  you  look 
very  closely  at  your  computer  screen.  (The  dots 
might  be  too  small  to  discern  on  some  ordinary 
TV  sets,  but  they  are  much  more  visible  on  a 
monitor.)  All  the  characters  in  the  character  set 
are  made  up  of  these  dots.  The  dots  for  each  char- 
acter are  part  of  an  8-by-8  grid,  for  a  total  of  64 
dots  per  grid.  This  method  of  forming  characters 
is  familiar  to  anyone  who  has  seen  the  large  time/ 
temperature  clocks  on  banks,  or  the  scoreboards 
in  sports  stadiums.  A  computer  displays  charac- 
ters the  same  way,  except  instead  of  light  bulbs, 
the  dots  are  very  small  pinpoints  of  glowing 
phosphor  on  the  TV  picture  tube.  (Figure  1  shows 
the  dot  pattern  for  the  letter  A  on  a  Commodore 
64;  the  dot  pattern  is  slightly  different  for  the 
VIC -20,  but  the  principle  is  the  same.) 

Figure  1:  Dot  pattern  For  Character  A 
On  Commodore  64 


The  character  set  is  always  kept  in  ROM, 
ready  for  the  computer  to  use.  Let's  say  you  dis- 
play a  character  on  the  screen  —  for  instance,  the 
uppercase  letter  A.  The  computer  refers  to  the 
character  set  in  ROM  to  see  how  it  should  display 
the  A  on  the  screen,  much  as  you  would  refer  to  a 
dictionary  to  see  how  to  spell  a  word.  Once  it 
looks  up  the  dot  pattern  for  an  A,  the  computer 
displays  the  character.  The  whole  process  takes 
only  a  few  microseconds,  and  happens  every  time 
a  character  is  displayed,  either  by  typing  on  the 
keyboard  or  using  a  PRINT  statement  in  BASIC. 

When  the  computer's  ROM  chips  are  pre- 
programmed for  you  at  the  factory,  these  dot  pat- 
terns for  each  character  are  permanently  burned 
into  the  chips  so  the  computer  wUl  always  display 
the  same  character  set.  Short  of  replacing  the 
ROM  chips  themselves,  there  is  nothing  you  can 
do  to  change  this  preprogramming.  Normally, 
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this  would  limit  you  to  the  built-in  character  set. 
Indeed,  on  some  computers  there  is  no 
alternative. 

Fooling  The  Computer 

However,  on  the  VIC  and  64  —  and  on  many 
other  home  computers  —  there  is  a  way  to  modify 
the  character  set  to  suit  your  own  needs.  The 
technique  requires  fooling  the  computer. 

Here's  how  it's  done.  The  first  obstacle  to 
overcome  is  the  preprogrammed  ROM  chips.  It 
is  not  possible  to  erase  or  change  information  in 
ROM.  But  remember,  there  are  two  types  of 
memory  chips  in  computers:  ROM  and  RAM. 

RAM  (Random  Access  Memory)  is  temporary 
memory  that  can  be  erased  and  changed.  Pro- 
grams loaded  from  disk  or  tape,  or  which  you 
write  yourself,  are  stored  in  RAM  while  they  run. 
They  can  be  changed  at  any  time  from  the  key- 
board, or  even  erased  altogether  by  typing  NEW 
or  switching  off  the  computer.  RAM  is  the  com- 
puter's workspace. 

So,  the  first  step  toward  custom  characters  is 
to  copy  the  list  of  numbers  representing  the  char- 
acter set  from  ROM  into  RAM. 

This  is  a  relatively  simple  programming  task. 
You  find  out  exactly  where  in  ROM  the  character 
set  is  stored  by  looking  at  a  memory  map,  a  list  of 
memory  addresses  inside  the  computer.  (Memory 
maps  are  often  found  in  reference  or  owner's 
manuals  or  magazine  articles.)  Once  you  know 
the  beginning  memory  address  of  the  ROM  char- 
acter set,  you  can  write  a  short  routine  which 
reads  the  list  of  numbers  in  ROM  and  then  copies 
it  into  RAM.  In  BASIC,  this  is  done  with  PEEKs 
and  POKES  within  a  FOR/NEXT  loop.  One  or  two 
program  lines  are  all  it  takes. 

Now  there's  a  copied  image  of  the  ROM  char- 
acter set  in  RAM.  Again  using  POKEs,  you  can 
freely  change  the  list  of  numbers  to  customize  the 
characters  any  way  you  want  (we'll  cover  this  in 
detail  in  a  moment). 

OK  so  far,  but  there's  one  catch.  The  com- 
puter doesn't  know  you've  relocated  the  charac- 
ter set.  It  still  expects  to  find  the  character  set 
where  it  always  has,  in  ROM.  It  will  continue  to 
refer  to  ROM  and  will  ignore  your  customized  set 
in  RAM. 

That's  why  you  have  to  "fool"  the  computer. 
The  VIC  and  64  contain  a  memory  location,  called 
a  pointer,  which  points  to  the  character  set  in 
ROM.  Luckily,  the  pointer  itself  is  in  RAM.  With 
a  single  POKE  statement,  you  can  change  the 
number  in  this  location  to  point  to  your  custom 
character  set  in  RAM,  thereby  fooling  the  com- 
puter into  referring  there  for  its  information  in- 
stead of  ROM.  The  computer  goes  through  its 
usual  process  of  looking  up  the  dot  pattern  for 
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each  character  and  displaying  it  on  the  screen, 
except  it  looks  up  your  modified  pattern  instead  of 
the  pattern  preprogrammed  at  the  factory. 
Clever,  eh? 

Character  Patterns 

Basically,  if  you've  made  it  this  far,  you've  got  the 
picture.  But  there  are  still  a  few  details  to  clean 
up. 

For  example,  exactly  how  are  characters 
customized? 

Recall  that  the  character  set  is  defined  by  a  list 
of  numbers  which  describes  the  dot  patterns  for 
each  character,  and  that  each  character  is  formed 
by  dots  within  an  8-by-8  grid.  By  changing  these 
numbers,  you  change  the  shape  of  the  dot  pat- 
tern, and  therefore  the  shape  of  the  character. 

It  helps  at  this  point  to  know  something  about 
the  binary  number  system,  so  you  might  want  to 
read  "The  Inner  World  Of  Computers,  Part  1: 
Binary  Numbers"  elsewhere  in  this  issue.  But 
even  if  you  don't  understand  binary,  look  at 
Figure  2. 

The  eight  numbers  running  vertically  along 
the  right  side  of  Figure  2  are  the  numbers  which 
define  the  dot  pattern  for  an  A  on  a  Commodore 
64  (again,  the  pattern  for  A  on  the  VIC  is  slightly 
different).  These  are  the  same  eight  numbers 
which  the  computer  refers  to  when  it  looks  up  A 
in  the  character  set.  They  are  also  the  numbers 
you  must  change  to  customize  the  character. 
These  numbers  are  decimal  versions  of  the  binary 
dot  patterns. 


tal  WW  which  correspond  to  colored  dots  in  the 
8-by-8  grid.  For  example,  the  top  row  of  the  grid 
has  two  colored  dots  which  form  the  peak  of  the 
A.  (These  are  the  same  dots  which  will  be  lit  up 
when  the  letter  is  displayed  on  the  TV  screen.) 
These  two  dots  fall  beneath  the  8  and  16  of  the  top 
row  of  numbers.  Because  8  +  16  =  24,  the  number 
in  the  right-hand  column  for  that  row  is  24. 

Likewise,  the  next  number  in  the  right-hand 
column  is  60,  because  the  colored  dots  in  the 
second  row  of  the  grid  fall  beneath  the  4,  8, 16, 
and  32,  which  add  up  to  60.  And  so  on  down  to 
the  very  last  row,  which  has  no  colored  dots.  This 
is  represented  by  a  0  in  the  right-hand  column. 
When  the  A  is  displayed  on  the  screen,  no  dots 
will  be  lit  up  on  this  row  of  the  grid.  (All  patterns 
for  letters  and  numbers  allow  a  blank  line  for  the 
last  row,  and  for  the  extreme  right  and  left-hand 
columns,  in  order  to  keep  the  characters  from 
running  into  each  other  on  the  screen.) 

Figure  3  shows  the  dot  pattern  for  an  A  on  the 
VIC- 20.  Notice  how  the  eight  numbers  in  the  ver- 
tical column  are  different  from  the  eight  numbers 
for  an  A  on  the  Commodore  64.  A  comparison 
between  the  patterns  of  Figures  2  and  3  shows 
why:  each  computer  forms  its  A  in  a  slightly  dif- 
ferent way.  Study  these  figures  until  you're  sure 
you  know  how  to  add  up  the  dot  patterns  to 
arrive  at  the  eight  numbers  along  the  right.  This  is 
the  key  to  customizing  characters. 

Figure  3:  Dot  pattern  For  A  On  VIC-20 


Figure  2:  Dot  Pattern  For  A  On 
Commodore  64 
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24  06+8) 
60(32+16+8+4) 
102(64+32+4+2) 
126(64+32+16  +  8+4  +  2) 

102(64  +  32  +  4+2) 
102(64  +  32+4+2) 
102(64  +  32+4  +  2) 


Along  the  top  of  Figure  2,  running  horizon- 
tally/rom  right  to  left,  are  eight  more  numbers:  1, 
2,  4,  8, 16,  32,  64,  and  128.  Notice  that  each  of  the 
numbers  in  this  series  is  twice  as  much  as  its  pred- 
ecessor. That's  how  binary  works.  (If  you  want 
to  get  technical,  each  number  represents  a  bit  in  a 
hfte.) 

Now,  this  is  important:  to  understand  how 
the  numbers  in  the  vertical  column  were  deter- 
mined, simply  add  up  the  numbers  in  the  horizon- 
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24(16  +  8) 

36(32+4) 

66(64  +  2) 

126(64+32  +  16  +  8+4+2) 

66(64+2) 

66  (64  +  2) 

66(64+2) 

0 


Customizing  Characters 

Once  you  understand  how  character  patterns 
work,  it's  easy  to  customize  them  at  will. 

First,  take  some  graph  paper  and  mark  off  an 
B-by-8  grid,  or  draw  your  own  grid  on  a  blank 
sheet.  Along  the  top,  write  down  the  horizontal 
row  of  numbers  as  seen  in  Figures  2  and  3:  1,  2,  4, 
8, 16,  32,  64,  and  128.  Be  sure  to  list  them  from  right 
to  left. 

Second,  design  your  custom  character  by 
coloring  in  dots  on  the  grid.  Figure  4  shows  a 
sample  design  for  a  Space  Invaders-type  creature. 
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Third,  add  up  the  colored  dots  in  each  row, 
starting  from  the  top.  Write  down  each  sum  in  a 
vertical  column  along  the  right,  as  seen  in  the 
figures. 


Figure  4:  Dot  Pattern  For  A 
Customized  Character  (Space  Invaders- 
Type  Allen) 
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24  (16+8) 

126(64  +  32  +  16  +  8  +  4+2) 
219(128  +  64+16+8+2  +  1) 
126(64+32  +  16+8+4+2) 

219(128  +  64  +  16  +  8  +  2+1) 

153(128+16  +  8+1) 
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You  have  now  designed  your  own  custom 
character.  You  can  design  as  many  of  these  as 
you'll  need  —  up  to  the  limit  of  256  characters  in 
the  character  set  (although  on  the  unexpanded 
VIC,  memory  limits  make  it  practical  to  customize 
only  64  characters). 

The  only  remaining  step  is  to  take  the  new 
series  of  eight  numbers  for  each  custom  character 
and  substitute  them  for  the  numbers  in  the  stan- 


dard character  set.  Remember,  that's  why  you 
relocated  the  character  set  from  ROM  to  RAM. 
Now  that  the  list  of  numbers  spelling  out  the  pat- 
terns for  the  standard  character  set  is  in  RAM,  it 
can  be  changed  to  use  your  own  numbers  with 
POKE  statements. 

Specific  Details 

Up  to  now,  this  article  has  had  to  be  fairly  general 
in  its  explanations.  The  basic  technique  for  cus- 
tomizing characters  is  the  same  for  the  VlC-20, 
Commodore  64,  Atari,  or  any  computer  on  which 
the  character  set  can  be  relocated  and  redefined. 
But  the  specific  details  vary  for  each  computer: 
the  character  set's  memory  address  in  ROM,  how 
to  safely  copy  it  to  RAM,  the  memory  address  of 
the  character  set  pointer,  the  order  of  characters 
within  the  character  set,  and  so  on. 

For  these  details,  as  well  as  example  pro- 
grams and  utilities,  turn  to  the  article  elsewhere 
in  this  issue  which  is  appropriate  for  your  com- 
puter: "How  To  Make  Custom  Characters  On 
The  64"  or  "How  To  Make  Custom  Characters 
On  The  VIC." 

Besides  these  articles,  from  time  to  time  COM- 
PUTERS Gnzfttf  will  offer  additional  articles  and 
columns  on  custom  characters  -  one  of  the  most 
powerful  features  available  on  your  VIC -20  or 
Commodore  64.  ® 
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How  To  Make  Custom 
Characters  On  The  64 


Gary  Davis 


Before  reading  this  article,  be  sure  to  see 
"Introduction  to  Custom  Characters  For  VIC 
And  64"  in  this  issue,  especially  if  you're 
unfamiliar  with  the  concepts  of  redefined 
characters.  The  following  article  includes 
"Chred  64,"  a  character-editing  utility  that 
makes  the  task  of  customizing  characters  easy 
and  fun. 


The  Commodore  64  allows  you  to  change  any 
character  in  the  character  set  to  suit  your  own 
needs.  In  order  to  understand  how  this  is  done,  it 
is  first  necessary  to  understand  how  the  64  (and 
most  other  computers)  store  the  character  set. 

If  you  lool^  closely  at  the  letters  the  computer 
puts  on  the  screen,  you  will  notice  that  each 
character  is  made  up  of  little  dots  in  an  8x8  grid 
(see  the  figure). 

Since  there  are  64  possible  dots,  or  pixels,  that 
can  be  either  on  or  off,  we  need  64  "switches"  for 
each  character.  This  is  done  by  using  eight 
memory  locations  for  each  character.  Since  one 
memory  location,or/n/((,',  is  divided  into  eight /j(7.s, 
using  eight  bytes  gives  us  the  64  switches  we 
need  for  each  character. 

The  bytes  for  each  character  are  stored  con- 
secutively, with  the  first  byte  for  each  character 
representing  the  top  row  of  dots  in  the  character, 
the  second  byte  the  second  row  of  dots,  and  so 
on.  For  a  pixel  to  be  on,  the  bit  at  its  location  must 
be  sd;  for  a  pixel  to  be  off,  the  bit  must  be  dear. 
This  is  not  as  complicated  as  it  sounds.  The  figure 
shows  how  the  bit  patterns  of  sets  and  clears  are 
converted  into  the  numbers  that  represent  the 
character.  When  you  make  a  series  of  bytes  for 
every  character  and  store  them  in  a  computer, 
you  have  what  is  known  as  a  character  generator. 

Relocating  The  Character  Set 

The  character  generator  in  most  computers, 
including  the  Commodore  64,  is  stored  in  Read 
Only  Memory  (ROM),  This  way  the  computer  is 

120    COMPUTSl'i  Colette    November  1983 


ready  to  display  characters  on  the  screen  as  soon 
as  it  is  turned  on. 

Unfortunately,  when  the  character  generator 
is  in  ROM,  you  can't  change  the  characters  to  suit 
your  needs.  When  you  can't  change  the  existing 
character  set,  the  simplest  way  to  customize  a 
new  character  set  is  to  move  it  to  Random  Access 
Memory  (RAM),  and  then  tell  the  computer  to 
use  your  character  set  rather  than  the  one  it  has  in 
ROM. 

Telling  the  Commodore  64  where  the  new 
character  set  is  located  is  relatively  simple  to  do. 
Within  the  video  controller  chip  (sometimes 
known  as  the  VIC-II  chip)  is  a  special  memory 


Pixel  Pattern  For  Letter  A 
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16+8  =  24 
32+16+8+4=60 

64+32+4+2  =  102 
64+32+16+8+4+2=126 
64+32  +  4+2=102 
64+32  +  4+2  =  102 
64+32+4+2=102 
=  0 


The  character  codes  for  A  are 
stored  in  memory  as: 
24,60,102,126,102,102,102,0 


I 


For  each  row  add  the  number  at  the  top  of  each  cohtmn 
in  which  a  pixel  is  turned  on.  The  resulting  numbers 
are  then  stored  consecutive}}/  from  top  to  bottom. 


location  that  allows  you  to  set  a  new  character 
pointer  (the  location  of  the  first  byte  of  your 
character  set). 

Now  let's  try  an  experiment.  Type:  POKE 
53272,19  and  press  RETURN.  Your  screen  will  be 
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Davka  Corporation  is  pleased  to  offer  its  popular 
games  and  educational  programs  for  Commodore  64 
computers— with  one  disk  drive.  Look  for  this  software  at 
your  favorite  computer  store  or  order  direct  from  us. 
Write  for  a  free  catalog.  Gift  certificates,  from  $25,  are 
also  available. 


•   i   • 
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From  Davka's  Entertainment  Division,  two  new  releases: 

I.Q.  BASEBALL  The  only  baseball  (acts  answer  game!  With 
realistic  animation,  sounds  and  music,  you'd  swing  away,  get- 
ting hits  if  you  know  answers  about  baseball  lore  and  legend. 
"Who  hit  the  most  homers  in  a  162-game  season?  [( a  ball 
hits  the  foul  pole,  its  a  foul  ball— True  or  False?"  The  perfect 
game  (or  baseball  buffs  of  all  ages.  $24.95 

FUZZ6ALL  'tou  scoot  around  cleaning  up  fuzz  balls  while 
avoiding  obstacles.  Be  careful  or  you'll  slam  into  the  wall  si 
Clean  up  for  a  high  score  Ijefore  your  time  runs  out.  A  fast- 
action  arcade- style  game,  S24.95 

From  Davka's  Educational  Division, 
some  curront  retBases: 

BIBLE  BASEBALL  An  exciting  way  to  see  how  much  you 
know  about  the  Old  Testament— while  you  have  fun  learning 
even  more!  When  your  computer  asks  a  question,  your  answer 
could  get  you  a  single,  double,  triple,  or  a  home  run -with  your 
players  radng  around  the  bases!  S24.9S  (supplemental  disks 
available  with  additional  questions,  as  well  as  teachers  disks  to 
create  your  own  questions) 

GAME  OF  THE  MACCABEES  This  program  provides  useful 
and  interesting  information  atxjut  the  Festival  of  Chanukah, 
combined  with  an  exciting  arcade  type  combat  game.  At  any 
stage  in  the  battle,  the  player  may  request  new  questions  and 
win  fresh  troops  for  the  "army "  of  liAaccabees.  Designed  (or 
high  school  students  and  adults.  S24.95 

ALL  ABOUT  CHANUKAH  This  program  is  designed  to  teach 
and  explain  the  laws  and  customs  of  Chanukah.  There  are  six 
complete  sections— with  everything  from  visual  instructions  on 
blessing  the  candles  to  an  animated  dreidel  game  S29.95 


L    ■    J 


Credit  card  holders  may  order  toll-free: 

1-800-621-8227 

In  Illinois  call  1-312-944-4070 
(add  S2  for  shipping  and  handling) 


M/avkc 


a 


CORPORATION 

845  North  Michigan  Avenue  •  Suite  843 
Chicago.  Illinois  60611 
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filled  with  strange  characters,  but  don't  worry. 
You  have  told  the  64  to  use  a  RAM  character 
generator,  but  you  haven't  supplied  one  yet.  To 
return  your  screen  to  normal  type:  POKE 
53272,21  and  press  RETURN.  You  won't  be  able 
to  read  what  you  are  typing  until  you  press 
RETURN,  but  the  computer  understands.  If  this 
doesn't  work,  you  can  always  restore  the  screen 
by  pressing  the  RESTORE  and  RUN/STOP  keys 
at  the  same  time. 

When  you  are  designing  a  new  character  set, 
it  is  nice  to  have  the  normal  one  loaded  into  RAM 
to  start  with.  Then  you  can  make  changes  to  it. 
Program  1  copies  the  64' s  character  set  from  ROM 
to  RAM. 

Before  you  type  in  this  program,  you  must 
enter: 

POKE  8192,0 
POKE  44,32 

NEW 

This  saves  a  place  in  RAM  memory  for  your 
new  character  set  and  protects  it  from  being  over- 
written by  a  BASIC  program. 

Now,  type  in  the  program  and  RUN  it.  After 
about  45  seconds  the  computer  will  come  back 
and  say  READY.  Now  type  POKE  53272, 19  and 
press  RETURN.  Nothing  appears  to  happen,  but 
the  characters  you  are  now  seeing  on  your  screen 
are  coming  from  your  RAM  character  generator, 
not  from  ROM  as  usual. 

To  test  this,  type  POKE  2056,255.  The  top  of 
all  the  letter  A's  on  the  screen  should  now  be  a 
solid  line.  Try  I'OKEing  different  numbers  into 
memory  locations  between  2048  and  6143  and 
watch  the  results  on  the  characters. 

Using  A  Character  Editor 

By  sketching  an  8  x8  grid  as  seen  in  the  figure,  it 
is  possible  to  map  out  the  entire  character  set  on 
graph  paper  and  convert  your  new  characters  to 
numbers  \a  POKE  into  memory. 

This  method,  however,  can  be  both  time- 
consuming  and  frustrating.  A  far  better  way  is  to 
create  your  new  characters  on  the  screen  and  let 
the  computer  do  all  the  calculations.  With  this 
thought  in  mind,  1  wrote  a  character  editor  called 
"Chred  64."  With  this  utility  (Program  2),  you 
can  redefine  any  of  the  text  or  graphics  symbols 
and  save  them  on  tape  or  disk.  This  can  then  be 
loaded  and  used  with  any  program. 

In  order  to  reserve  memory  for  the  alternate 
character  set,  it  is  necessary  to  set  the  start  of 
BASIC  pointer  to  8192.  This  will  leave  you  with 
32K  of  RAM  free  for  your  BASIC  program.  To  do 
this,  i/oii  must  type  in  the  following: 

POKE  8192,  0 
POKE  44,  32 

NEW 
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"Chred  64,"  a  utiliiy  pro^nmi  for  tivtiliii^^  ciisloui  iiKinu'h'rs 
an  the  Cuiumotlorc  64. 

Now  the  memory  from  2048  to  8191  is  free  to 
hold  your  new  character  set.  You  may  type  in  or 
LOAD  Chred  64.  After  typing  Chred  64  for  the 
first  time,  be  sure  to  SAVE  it  on  tape  or  disk 
before  you  RUN  it.  If  you  have  made  a  typing  er- 
ror, it  is  ptis.sible  that  the  computer  will  "crash" 
and  you'll  have  to  type  it  all  over  again  if  you 
haven't  SAVEd  a  copy. 

When  you  run  Chred  64,  the  program  first 
copies  the  resident  character  set  from  ROM  to 
RAM  and  resets  the  character  base  to  point  to  the 
RAM  character  set.  The  program  then  expands 
the  current  character  being  edited  to  eight  times 
its  normal  size. 

To  edit  the  current  character  being  displayed, 
you  may  use  the  cursor  control  keys,  the  asterisk, 
and  the  space  bar. 

To  turn  on  a  pixel,  position  the  cursor  and 
press  the  asterisk.  To  turn  off  a  pixel,  press  the 
space  bar.  To  clear  the  entire  character,  press  CLR. 

To  edit  a  different  character,  press  Fl.  You 
will  be  asked  to  supply  a  row  and  column.  This 
refers  to  the  block  of  characters  displayed  on  the 
lower -right  corner  of  the  screen.  Just  type  a  row 
number  followed  by  the  column  number  or  letter. 
The  character  you  selected  will  now  be  displayed, 
ready  for  you  to  edit. 

More  Editing  Features 

An  interesting  feature  of  the  64  is  that,  unlike  the 
Commodore  PET,  the  reverse-field  {inverse  video) 
characters  are  stored  as  part  of  the  character  set. 
This  allows  256  redefined  characters.  To  edit  a 
character  not  being  displayed,  press  F3.  This  will 
select  and  display  the  next  block  of  64  characters. 
Rest  assured  that  you  may  mix  characters  from 
any  of  the  blocks;  only  64  characters  are  shown  at 
a  time  for  the  purpose  of  editing. 

Sometimes  you  may  wish  to  edit  more  than 


I  CodePro-64| 

I  Overview] 


[Main  Menu  I 


BASIC  Tutorial 


0  —  Using  CodePro-64 

t  —  CBM-64  Keyboard  Review 


2  —  Introduction  (o  BASIC 

3  —  BASIC  Commands 

4  —  BASIC  Statements 

5  —  BASIC  Functions 


Qranhics  &  Music 


[Other  Ootionsl 


6  —  Keyboard  GRAPHICS 

7  —  Introduction  to  SPRITES 

8  —  SPRiTE  Generator 

9  —  SPRITE  Demonslralor 
A  —  introduction  to  MUSIC 
B  —  MUSIC  Generator 

C  —  MUSIC  Demonstrator 


K  —  Keyword  Inquiry 

R  —  Run  Sample  Programs 


SELECT  CHOICE  OR  HIT  SPACE  FOR  DEFAULT 


NEW!  For  the  Comnnodore  64^ 

ANNOUNCING 


Co(lePro-64" 

A  new  concept  in 

interactive  visual 

learning . , . 


Now  /ou  can  luatn  lu  code  in  BASIC  and  cievGlop 
atfvanr.ed  programming  skills  with  giaphics.  spnles  and 
music  -visually.  You  learn  hy  interacling  vAth  CodePro- 
64,  a  new  conccpl  in  inlGraclive  visual  learning. 

SEE  PROGRAM  EXECUTION 

Imagine  actually  suding  BASIC  slatumenis  oxdcute 
CodePro-64  guides  yog  ihrough  slfuclured  examples  ol 
BASIC  program  segments  You  enter  ttie  requested  daia 
oriel  CodoPro-64  do  Ihetypingtoryou  (It will  nol  lel  you 
make  a  mistake  j 

After  entering  ar  example  you  invoke  our  exclusive 
BasicVlew"  wtiich  shows  you  how  the  BASIC  program 
oxamplfl  execuln. 

You  slep  Ihrough  and  aclualiy  see  the  execution  ol 
sample  progfam  staierrtents  Sy  simply  pressing  the  space 
bar.  CodePro-64  does  the  rest 

You  see  statements  with  corresponding  (low  chart 
graphics  and  variable  value  displays.  You  learn  hy  visual 
examples 


EXTENSIVE  TUTORIAL 

CotioPro-64's  H)!t(!nsire  tulonal  guides  you  through 
each  BASIC  eonimand.  program  statement,  and  (uncliori 
You  get  clear  explanations  Then  you  enier  program 
siaiemcnts  as  Interaclive  examples.  Where  appropriate, 
you  invoho  BasicVifjw  lo  soo  examples  execulo  and 
walch  their  flow  chads  and  variables  change. 

By  seeing  graphic  displays  of  program  segment  exenu 
hon  you  learn  hy  visual  example.  You  learn  faster  and 
grasp  piogrammlng  concepts  easier  with  Code  Pro- B4 
because  you  immediately  see  the  results  of  your  input 

You  control  your  learning  You  can  go  through  the  lulor. 
lal  sequentially,  or  return  to  the  mam  menu  and  select 
different  topics,  or  use  keywords  to  select  languag' " '  • 
menis  lo  Bludy  You  can  page  bach  and  forth  bel,-.'  ■  ■ 
screens  within  a  topic  at  the  touch  ol  a  lunction  Key. 


CodoPro-64  lets  you  lollow  your  interests  and  prac- 
tice with  interactive  examples.  But  you  can  never  gtn 
"lost"  Fl  will  always  return  you  to  the  mam  menu.  Once 
you  have  practiced  and  mastered  the  BASIC  language 
elements  you  muvu  tin  In  morg  advanced  concepts  You 
learn  aboul  sprite  and  music  programming. 

SPRITE  GENERATOR  &  DEMONSTRATOR 

Codol^ri)  64  s  Sfitite  generator  luls  you  detino  your 
own  sprite*  on  the  screen  You  learn  how  to  celino  sprites 
and  what  data  values  correspond  to  your  sprite  delmi- 
tions  (You  can  then  use  these  values  to  v/rte  your  own 
programs )  You  can  easily  ExperimenI  with  ditlcfoni  defi- 
nitions and  mal<e  changes  to  immediately  see  the  ellccts 


BOW  ai   COL  H]  D*T»=ia 

Fl.MAIW  f3  =  CUJmEm  FS-NEXI  F7=l>f  F(=PB 


Weaisoheipyrnilearntoprogramwplhsprites&ygiving 
you  a  iprtle  demonstrator  so  you  can  sec  the  effect  ol 
changing  register  values  You  can  experiment  by  moving 
your  sprite  around  m  a  screen  segment,  change  its  color 
or  priority,  and  see  the  elfects  of  your  changes.  You  learn 
by  visual  examples, 

MUSIC  GENERATOR  &  DEMONSTRATOR 

To  loach  you  music  programming  CodcF'ro-64  givtJS 
you  an  interactive  music  generator  and  demonstrator 
Hirsi  WB  help  you  set  all  your  SID  paramelors  (iillack/ 
dHcay,  sustain /releasti,  wavolnrm,  rk;  )  Then  ynu  enter 
nule.'i  lo  play  and  we  show  your  lune  graphically  as  It 
plays,  nolo  by  note,  on  the  scale.  You  learn  by  seeing  and 
hearing  Itio  results  of  your  input 


OUR  GUARANTEE 
We  guarantee  your  saltslactian.  You  must  tie 
salLSlied  witn  CtKlGPro-6-l  for  the  Comrrvodote- 
64  Try  it  for  1 0  days  and  it  for  any  reason  you  are 
not  satis  I  led  return  it  to  us  (undamaged)  for  a  lull 
relund  No  itsk. 


Our  music  demnnslrator  lets  you  experimeni  with  var- 
ious combinations  of  music  programming  paramelers 
and  liear  ihe  results  You  can  quickly  modily  any  o(  the 
SID  register  values  to  hear  Ihe  effects  ot  the  change,  For 
tjxampse,  you  could  easily  change  waveform  and  nllack/ 
decay  values  while  holding  all  other  SID  values  constani 
By  seeing  your  input  and  hcanng  Ihe  result  you  quickly 
learn  how  lo  create  new  musical  sounds  and  special 
sound  effects 

AND  MORE  .  . . 

We  don't  have  enough  space  to  lell  you  evcfythmg 
CodePro  64  Qllers.  You  need  to  see  for  yourself  BASIC 
luEOnals.  graphics,  sprites,  music,  keyboard  rcviev/,  sam- 
ple programs— the  mam  menu  shown  above  gives  you 
jusi  a  summary  ol  the  contents  ol  this  powerful  educa- 
tional prcxJuct 

Whether  you're  a  beginning  programmer  or  an  experi- 
enced professional,  CodePro-64  will  help  you  imp'ove 
your  Commodoie  64  programming  skills  We're  sure 
because  CodePro-64  v;as  developed  by  a  team  of  two 
professionals  w:lhover25  years  of  software  development 
oxperiencG. 

CodePro -64  is  a  professional  quality  educational  pro- 
gram liir  the  serious  student  of  personal  compuliny.  And 
il'a  lully  guatanleed.  Order  yours  today 

HOW  TO  ORDER 

Order  your  copy  ol  CodePro-64  today  by  maikir  phone 
Send  only  SS3.95  plus  S3.00  shipping  and  handling  to' 
SYSTEMS  MANAGEMENT  ASSOCIATES' 
370Q  Computer  Dnve.  Depl  CA 
Raleigh,  IM.C.  27609 
Please  specify  tape  or  dIskeHe  version  MasterCard/ 
VISA  accepted  For  laster  service  on  credit  Card  orders 
call  (91 9). 7B7  7703 

Cortimodore  64  is  a  trademark  ol  Commodore  Business 

Machines,  Inc. 

Ad  no  733,  Copyright  1983.  SMA 

Dealer  inquiries  invited. 
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Commodore-64  Users 
You're  Not  Alone  Anymore 

Now  you  can  get  a  full  range  of  support  services  from 
our  International  Commodore-64  Users  Group, 
including  a  free  newsletter,  special  sate  prices  on 
software  and  fiardware,  and  inexpensive  rentals  of 
all  Commodore-64  cartridge-based  programs.  Look 
at  these  sample  prices. 


^ 


COMIWODORE 

IVlusic  Composer 
(Vlusic  Machine 

List 

15.95 
15.95 

Sale 

12  76 

12.76 

Rental 

{1  Month) 

3.00 
3.00 

Clowns 
Jupiter  Lander 

15.95 
12.95 

12.76 

10.36 

3.00 
3.00 

Kickman 
Omega  Race 

15.95 
1595 

12  76 
12.76 

3.00 
3.00 

Sea  Wolf 
Speed/Bingo  Math 

15.95 

15.95 

12.76 
12.76 

3.00 
3.00 

Visible  Solar  System 
Radar  Rat  Race 

HES 

HES  Mon-64 
HES  Writer-64 

18.95 
12.95 

39.95 
44,95 

15.16 
10.36 

31,96 
35.96 

3.00 
3.00 

4.00 
4.50 

Gridrunner 
Retroball 

39.95 
39.95 

31.96 
31.96 

4  00 

4.00 

Turtle  Graphics  II                49.95 

QUICK  BROWN  BOX 

Word  Processor                   65.00 

OCEANS  INTERNATIONAL 

Amazing  Maze                      32.95 
Close  Encounters                 32.95 

39.96 

52.00 

26.34 
26.34 

5.00 

6.50 

3.50 
3.50 

Dot  Gobbler 
Space  Ric-0-Sha 

32.95 
32.95 

26.34 
26.34 

3.50 
3.50 

Tank  Wars 

CREATIVE 

Moondusi 
Save  New  York 

32.95 

34.95 
34  95 

26.34 

27.96 
27.96 

3.50 

3.50 
3.50 

Astroblitz 
Trash  man 

34.95 
34.95 

27.96 
27.96 

3.50 
3.50 

Membership  fee  only  $15  to  join,  plus  SIO  per  year 
dues  (total  of  S25  first  year).  Call  or  write  for  more 
detailed  information 

And  don't  forget  our  own  OMNIWARE  programs  on 
tape  or  disk  (also  available  for  VIC -20). 

OMNIFILE  Data  Manager 
DRILLMASTER  Quiz  and  Drill  Program 
OMNITEST  (Both  of  the  above] 
OMNICOMM  Smart  Terminal  Program 


S19.95 
$15.95 
$27.95 
$39.95 
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615-482-9592 
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one  character  at  a  time  to  make  a  larger  shape. 
This  can  be  easily  accomplished  by  pressing  F5. 
Instead  of  a  single  character,  you  will  be  able  to 
edit  a  block  of  four  characters.  To  go  back  to  single 
character  mode,  just  press  F5  again. 

After  you  have  redefined  several  characters, 
the  text  on  the  screen  may  become  unreadable  as 
your  new  characters  replace  the  existing  ones.  To 
restore  the  character  set  to  normal,  without 
destroying  your  new  character  set,  press  F7.  To 
return  to  your  new  character  set,  press  F7  again. 

When  you  are  done  working  with  a  character 
set,  you  can  restore  the  font  to  the  normal 
character  set  by  pressing  R.  You  will  be  asked 
"Are  you  sure?"   Now  is  your  last  chance  to  save 
your  character  set.  If  you  are  really  done,  press  Y; 
otherwise,  press  N. 

After  you  have  gone  to  the  effort  of  creating  a 
new  character  set,  you  will  probably  want  to  save 
it  on  disk  or  tape  for  use  in  other  programs.  To 
save  your  character  set,  press  S.  Follow  the  direc- 
tions given  on  the  screen.  After  the  character  set 
is  saved,  you  will  be  returned  to  the  editor.  (When 
typing  Chrcd  64,  omit  tine  225  for  use  with  tape.) 

Sometimes  you  may  wish  to  alter  a  character 
set  that  you  have  already  created  and  saved.  To 
load  another  character  set,  press  L  and  follow  the 
directions  given  on  the  screen.  Be  careful  —  the 
new  character  set  is  loaded  on  top  of  the  current 
character  set,  so  be  sure  to  save  it  if  you  want  to 
use  it  later. 

OK,  you've  developed  your  new  character 
set.  To  use  it  with  another  program,  you  will  have 
to  type  POKE  8192,  0:POKE  44,  32:  NEW,  just  as 
you  do  when  you  load  Chred  64.  To  load  in  the 
character  set,  place  the  cassette  containing  your 
new  character  set  in  the  recorder ,  or  the  disk  in  the 
drive.  For  tape,  type  LOAD  "filename",  1,1 
where  "filename"  is  the  name  you  gave  when 
you  saved  the  character  set.  For  disk,  type 
LOAD"filename",8,l.  To  use  the  new  character 
set,  POKE  53272,  19.  To  return  to  the  normal 
character  set,  POKE  53272,  21. 

I  hope  you  have  as  much  fun  using  this  pro- 
gram as  I  had  writing  it.  1  would  like  to  express 
my  thanks  to  Don  Moses  for  the  use  of  his  64  in 
developing  this  program,  and  to  the  Central  Ohio 
PET  Users  Group  for  providing  detailed  maps  of 
the  video  chip  registers. 

If  you  do  not  want  to  type  in  this  program 
yourself,  please  send  a  blank  disk  or  cassette  tape 
along  with  a  stamped,  self-addressed  mailer  and 
$3  to  the  address  below.  I  will  send  you  a  copy  of 
Chred  64  and  a  character  set  developed  with  it. 

Ganf  Davis 

1147  Carbone  Drive 

Columbus,  OH  43224 

See  program  listings  on  page  196. 
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EUREKA! 


7"/7a/'s  wrta^  ive  said  when  our  new 

"invention "  solved  all  our  VIC-20"'  and 

Commodore-64™  programming  probiems 


We  had  a  problem.  So  we  invented 
PC-DocuMaie'"  to  solve  ii.  The  problem  was 
how  to  quickly  master  the  VIC-20  and 
CBM-64  keyboards  and  easily  start  pro- 
gramming in  BASIC  on  our  new  personal 
computers.  First  we  went  through  the 
manuals. 

INCONVENIENT  MANUALS 

The  user's  guide  was  a  nuisance  and  the 
programmer's  reference  manual  was  just 
plain  inconvenient  to  use.  We  lound  the 
control  key  combinations  confusing  and  the 
introduction  to  BASIC  to  be  too  "basic"  for 
our  needs.  We  needed  a  simple  solution  to 
our  documentation  problems. 

So  we  decided  to  surround  the  keyboard 
of  each  PC  with  the  information  we  wanted. 
We  decided  to  print  whatever  we  needed  on 
sturdy  plastic  templates  which  would  fit  the 
keyboard  o)  either  the  VIC-20  or  Commo- 
dore 64. 

SIMPLE  SOLUTION 

This  was  the  simple  solution  to  our  prob- 
lem. Now  we  could  have  the  essential 
information  nghl  at  our  lingenips. 

On  the  left  side  and  top  o1  the  templates 
we  put  BASIC  functions,  commands,  and 
statements  On  the  lower  lolt  we  used  key 
symbols  to  remind  us  of  how  to  use  SHIFT, 
RUN/STOP.  CTRL  and  the  "Commodore" 
t<ey.  Over  on  the  bottom  right  side  we  put 
some  additional  keys  to  help  remember 
about  CLR/HOfVIE  and  RESTORE  But  we 
were  still  a  tittle  confused 

STILL  CONFUSED 

We  found  we  were  confused  about  music 
programming,  color  graphics,  and  sprites. 
On  both  the  VIC-20  and  the  CBIv1-64  tem- 
plates we  carefully  organized  and  summar- 
ized the  essential  reference  data  for  music 
programming  and  put  it  across  the  top- 
showing  notes  and  the  scale.  All  those 
values  you  must  POKE  and  where  to  POKE 
them  are  listed. 

Then  to  clarify  color  graphics  we  laid  out 
screen  memory  maps  showing  character 
and  color  addresses  in  a  screen  matrix.  (We 
got  this  idea  from  the  manuals.) 

For  the  VIG-20  we  added  a  complete 
memory  address  map  for  documenting 
where  everything  is  in  an  expanded  or 
unexpanded  VIC. 


For  the  Commodore  64  we  came  up  with 
a  really  clever  summary  table  for  showing 
atmost  everything  you  ever  need  to  know  tor 
sprite  graphics. 

GETTING  EASIER 

Now  we  had  organized  the  most  essential 
information  for  our  VIC  and  64  in  the  most 
logical  way  BASIC,  music,  color  graphics. 
and  sprites  all  seemed  a  lot  easier.  Our 
initial  problem  was  solved  by  PC-Docu- 
Mate'" 

But  we  have  a  confession  to  make. 

WE  CHEATED 

We  had  solved  this  kind  of  problem 
before.  In  fact,  many  times  before.  You  see, 
we  at  SMA  developed  the  original  PC-Docu- 
Malefor  the  IBI\/I  PC.  We've  made  templates 
for  IBt^  BASIC  and  DOS.  for  WORDSTAR'", 
VISICALC"  and  other  best-selling  software 
packages  for  the  tBM  PC. 

So  we  knew  we  could  invent  another 
PC-DocuMate'™  to  solve  our  problems  with 
the  VIC-20  and  Commodore  64.  (slow  our 
solution  can  be  yours  and  you  can  join  the 
thousands  of  satisfied  users  of  our  template 
products. 

Take  advantage  of  our  experience  and 
success  with  PC-DocuMate  templates.  Get 
one  for  your  personal  computer 

SOME  SPECIFICS 

Our  templates  for  the  VIC  and  64  are 
made  from  the  same  high  quality  non-glare 
plastic  as  the  more  expensive  IBM  PC 
versions. 

The  templates  are  an  attractive  gray 
color  and  are  imprinted  with  a  special  black 
ink  which  bonds  permanently  to  the  plastic. 
They  are  precision  die-cut  to  fit  your 
keytioard. 

Unlike  some  other  products  we've  seen 
in  this  category,  PC-DocuMalo  templates 
are  professionally  and  expertly  designed 
And  they  are  fully  guaranteed. 


OUR  GUARANTEE 

Wo  {juarantee  yojr  satisfaction.  You  must 
be  satlslied  with  your  PC-OocuMaie  lor  your 
VIC-aO  or  CBM-64.  Try  11  lor  1 0  days  and  if 
for  any  reason  you  are  not  satisfied  return  it 
Id  us  (undamagod)  for  a  full  rcturvd.  No  risk. 


SOLVE  YOUR  PROGRAIWMING 
PROBLEMS  WITH  PC-DocuMate'" 

Order  your  PC-OocuMnto  today  (by 
phone  or  mail)  and  solve  your  VIC-20  or 
CBW-64  programming  problems  Send  only 
$12.95  and  specify  which  computer  you 
have.  We  pay  for  shipping  and  handling. 
Use  the  coupon  below  or  call  919-7B7-7703 
for  faster  service. 


YES!  Please  RUSH  me 


VIC-20 


I  templates  and/or CBM-64  tem- 
plates at  $12.95  each.' I  have  enclosed 

$ by: 

Check Ivloney  order .IvlC/VISA 


Name 

Address 

Cily 

SlatG 

Zip 

Card  N 

Exp. 

Signalure 
Foreign  ofdeis  (citcept  Canada)  add  S5  00  US 

Mail  to:  Systems  Management  Associates  I 

37Q0  Computer  Drivt;.D(;pt.J-1      ' 
P.O.  Box  20025  I 

Raleigh.  North  Carolina  2761 9 

Canadians:  Please  send  $18.95  CDN  for  I 
each  templato  to:  | 


Systems  Management  Associates 

55A  WcslmofG  Dr .  Uepl  J- 1 
Rexdale,  ONTARIO  W9V3Y6  I 

I 
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How  To  Make  Custom 
Characters  On  The  VIC 


Gregg  Keizer,  Assistant  Book  Editor 


Before  reading  this  article,  be  sure  to  see 
"Introduction  To  Custom  Characters  For  VIC 
And  64"  in  this  issue,  especially  if  you're  un- 
familiar with  the  concepts  of  redefined 
characters. 


The  standard  characters  provided  with  the  VIC 
are  certainly  useful,  afford  plenty  of  variety,  and 
can  be  combined  to  create  new  shapes  and 
figures.  Many  games  on  the  VIC,  for  instance, 
often  use  only  the  standard  character  set  to 
display  the  screen  and  show  objects  or  user- 
controlled  figures. 

But  there  will  be  times  when  you  need  to 
draw  a  new  shape  or  figure  that  the  standard 
character  set  just  can't  produce.  You'll  often  find 
this  true  as  you  design  your  own  games.  Or 
perhaps  you  simply  want  to  experiment,  to  see 
what  you  can  do  with  the  VIC. 

Creating  custom  characters  takes  up  more 
memory,  which  can  be  crucial  when  you're  using 
the  VIC,  and  it  can  take  time  to  design  and  add 
them  to  a  program.  But  when  you're  looking  for 
just  the  right  figure,  and  it  shows  on  the  screen 
during  a  game,  you'll  agree  that  it  was  worth  the 
effort. 

FooUng  The  VIC 

You've  already  looked  through  the  article  "Intro- 
duction to  Custom  Characters,"  and  perhaps 
read  "The  Inner  World  of  Computers,  Part  1: 
Binary  Numbers"  elsewhere  in  this  issue,  so  you 
know  what  custom  characters  are  and  how  to 
design  them  using  graph  paper.  Now  that  you 
have  the  figures  in  mind,  you  can  actually  begin 
to  place  those  custom  characters  in  the  VIC. 

Remember  that  the  character  set  of  most  com- 
puters, including  the  VIC,  is  located  in  Read  Only 
Memory,  or  ROM,  and  is  permanently  stored 
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there.  The  VIC's  character  memory  begins  at  loca- 
tion 32768,  which  stores  the  number  value  of  the 
top  row  of  the  @  character.  The  number  value  of 
the  second  row  of  that  character  is  at  location 
32769,  the  third  row  at  location  32770,  and  so  on. 

In  order  to  change  the  character  set  and  insert 
your  own  custom  characters,  you  first  need  to 
change  the  place  where  the  VIC  looks  to  find  its 
character  set.  You  can  do  this  by  changing  the 
pointer,  which  fortunately  is  in  a  Random  Access 
Memory  (RAM)  location.  By  changing  this 
memory  location,  you  are  in  effect  instructing  the 
computer  to  look  elsewhere  for  its  character  set. 

The  VIC  looks  to  location  36869  for  its  pointer. 
Although  the  pointer's  value  is  usually  240  or  242, 
it  can  be  changed  by  POKEing  a  new  value  into 
that  location.  Entering  POKE  36869,255,  for  exam- 
ple, fools  the  computer  into  looking  to  a  new  loca- 
tion in  RAM,  7168,  for  character  data,  instead  of 
the  ROM  location  32768.  You  can  begin  your 
custom  character  set  in  a  RAM  location  ranging 
from  4096  to  7168,  but  the  best  place  to  start  is  at 
7168. 

Right  now,  however,  there  is  nothing  there 
for  the  VIC  to  look  at.  You  need  to  copy  the 
character  set  data  to  your  new  RAM  location.  As 
explained  in  "Introduction  to  Custom  Char- 
acters," this  isn't  that  hard. 

What  you  need  to  do  is  free  enough  space 
from  BASIC  to  fit  in  your  recopied  character  set, 
as  well  as  protect  it  from  the  BASIC'S  operations. 
Then  you  have  to  tell  the  VIC  to  read  the  numbers 
in  the  character  set  stored  in  ROM  and  copy  those 
numbers  starting  at  your  new  RAM  location,  7168. 
A  short  routine  such  as  the  one  below  does  all 
the  work  for  you  in  only  three  program  lines. 

10    PRINT" [CLR}":POKE    36869,255 
20    POKE    52, 28: POKE    56,28:CLR 
30    FOR    1=7168   TO    7679:POKE    I , PEEK{25600+I 
}:NEXT 
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Finally,  it'sVIC's  turn! 

Users  of  other  popular  personal 
computers  have  been  enjoying  their 
COMPUTE!  Books;  COMPUTEI's 
First  Book  Of  PET/CBM,  Program- 
ming The  PET/CBM.  and  others. 

Now,  there's  a  book  devoted 
exclusively  to  the  Commodore  VIC- 
20™  Computer:  COMPUTEI's  First 
Booi<  Of  VIC. 

The  editors  of  COMPUTE! 
Magazine  -  the  leading  resource  for 
the  \/IC-20  -  gathered  together  the 
best  VIC-20  articles  published  since 
the  summer  of  1 98 1  and  added 
some  new  material.  The  result  is 
more  than  200  pages  of  valuable 
information  -  information  that  goes 
beyond  tfie  instruction  manuals.  In 
the  COMPUTE!  tradition,  it  is  care- 
fully edited  to  be  easily  understood 
and  useful  for  beginners  and  experts 
alil<e. 

COMPUTEI's  First  Book  Of  VIC 
is  spiral-bound  to  lie  flat,  and 
includes  ready-to-type  program 
listings  and  articles  such  as  'Tfie 
Joystick  Connection:  Meteor  Maze  " 
"STARF1GHT3."  "Train  Your  PET  To 
Run  VIC  Programs,"  "Renun-iber 
BASIC  Lines  The  Easy  Way,"  "High 
Resolution  Plotting,"  "Custom  Char- 
acters For  The  VIC,"  "VIC  Memory - 
The  Uncharted  Adventure,"  and  "A 
Simple  Monitor  For  The  VIC," 

At  only  $12,95,  less  than  most 
computer  manuals,  COMPUTEI's  First  Book  Of  VIC 
is  among  the  best  resources  a  VIC  user  can  own. 
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Line     Function 

10  Tells  the  VIC  to  go  to  location  7168  to  get 
the  data  for  its  character  set,  rather  than 
looking  to  ROM  location  32768. 

20  ■       Frees  512  bytes  of  memory  from  BASIC  by 
changing  the  pointers  to  the  top  of 
available  RAM  memory.  A  value  of  28 
takes  512  bytes,  just  enough  for  the  64 
characters  you  would  normally  copy  to 
RAM,  and  also  protects  this  area  from 
BASIC. 

30         Copies  the  first  64  characters  from  their 

ROM  locations  to  your  new  RAM  location. 
This  is  done  by  PEEKing  at  the  values 
from  32768  to  33280  (PEEK  25600  +  1),  and 
then  POKEing  those  values  into  the  new 
locations  running  from  7168  to  7679. 
(We're  moving  only  64  characters  out  of  a 
total  character  set  of  256  in  order  to  con- 
serve memory.) 

Now  that  you  have  part  of  the  character  set  • 
moved  to  RAM,  the  VIC  told  to  look  there  from 
now  on  for  its  character  data,  and  the  area  pro- 
tected from  BASIC,  you  can  begin  to  place  your 
own  characters  in  this  set. 

Placing  Your  Custom 
Characters 

Your  custom  characters  have  already  been  de- 
signed, either  using  graph  paper  or  perhaps  with 
the  "VIC -20  Character  Developer"  utility  program 
(see  sidebar).  You've  added  up  the  dot  values 
and  should  have  eight  numbers  for  each  new 
character.  These  represent  the  eight  bytes  of 
memory  each  character  requires  to  be  displayed 
on  the  screen. 

What  you  now  need  to  do  is  POKE  these  new 
numbers  where  the  old  values  are,  replacing  one 
of  the  standard  characters  with  one  of  your 
custom  characters.  For  example,  a  custom 
character  such  as  that  in  the  figure  would  have  the 
following  values: 

Custom  Characters 

BIT  VALUE 

128  64  32  16  8    4    2    1    TOTAL 


Row 


The  eight  numbers  to  POKE  into  a  memory 
location  are  56,56,16,124,16,40,68,  and  0  to  create 
this  character. 
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The  most  convenient  way  to  replace  old 
characters  is  with  DATA  and  READ  statements. 
By  placing  all  the  new  numbers  into  DATA  state- 
ments, and  then  having  the  VIC  READ  them, 
your  programming  task  will  be  simplified.  The 
computer  always  READs  the  DATA  in  the  order 
it's  listed,  so  be  sure  the  numbers  are  in  the  right 
order,  and  that  there  are  eight  numbers  for  each 
character.  The  DATA  statements  can  be  anywhere 
in  the  program,  as  long  as  they  are  in  the  same 
order  as  the  READ  commands. 

Glance  through  the  Screen  Code  table  in  Per- 
sonal  Computing  on  the  VIC,  the  guide  that  came 
with  your  computer.  You've  copied  the  first  64 
characters,  from  the  @  to  the  ?,  into  RAM,  but 
you'll  lose  some  of  these  when  you  replace  them 
with  your  custom  characters.  Decide  which  stan- 
dard characters  you  won't  need,  and  look  up  the 
screen  codes  for  those.  If  you  are  designing  a 
game  that  uses  some  of  the  letters  in  a  display,  for 
example,  make  sure  those  won't  be  lost  when  you 
develop  your  custom  characters. 

Because  you  changed  the  pointer,  your  char- 
acter set  now  begins  at  memory  location  7168. 
Each  character  takes  up  eight  bytes  of  memory,  so 
by  multiplying  the  screen  code  number  by  8  and 
adding  it  to  7168,  you  can  find  the  location  of  the 
top  row  of  any  character.  For  example,  the  letter 
A,  with  a  screen  code  value  of  1,  begins  at  loca- 
tion 7176. 

A  format  you  can  use  to  replace  a  standard 
character  with  your  own  custom  character  is: 

FOR  C(your  new  character)  =  X  TO  X  +  7:  READ 
D:POKE  C,D:NEXT 

where  X  is  the  memory  location  of  a  character  you 
want  to  replace.  To  replace  the  A  character  with 
the  custom  character  from  the  figure,  for  instance, 
you  would  write: 

FOR  C  =  7176  TO  7183:  READ  DrPOKE 
C,D:NEXT 

and  include  somewhere  in  the  program  the  DATA 
statement: 

DATA  56,56,16,124,16,40,68,0 

Add  these  two  lines  to  the  program  used  to 
copy  characters  into  RAM,  and  you'll  see  the 
custom  figure  every  time  you  press  the  A  key. 
Notice,  however,  that  you  have  lost  the  A 
character.  There  is  now  no  way  to  print  that  on 
the  screen.  In  other  words,  make  sure  that  the 
characters  you  replace  are  ones  you  won't  want  to 
use. 

If  you  have  several  new  characters  and  they 
are  replacing  standard  characters  right  after  each 
other  on  the  Screen  Code  table,  you  can  place 
more  than  one  in  a  READ  statement,  simplifying 
your  programming.  Replacing  the  first  five  stan- 
dard characters,  for  example,  would  look  like 
this: 
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VIC-20  Character  Developer 

E.A.  Cottrell 

The  utility  program  described  here  takes 
some  of  the  teaium  out  of  customizing 
characters  for  the  VIC.  It  automatically  con- 
verts the  binary  dot  pattern  numbers  into 
decimal  numbers  for  you. 


Creating  custom  characters  on  the  VIC-20  is  not 
difficult.  Eight  bytes  of  information  are  in  ROM 
for  each  character.  To  create  custom  characters, 
you  must  change  the  location  to  which  the  VIC 
looks  for  the  characters  to  a  location  in  RAM, 
and  then  POKE  the  desired  information  into 
the  memory  addresses  normally  used  by  the 
VIC.  1  won't  go  into  detail  here;  see  the  related 
articles  in  this  issue.  You  can  also  find  more 
information  in  the  VIC-20  Programmer's 
Reference  Guide, 


Relieving  The  Tedium 

The  most  tedious  part  of  this  process  for  me  is 
converting  the  binary  representation  of  the 
characters  into  decimal  numbers  which  can  be 
POKEd  into  memory.  The  short  utility  program 
with  this  article  eliminates  that  problem  and 
speeds  up  the  whole  character  development 
process.  It  also  provides  the  hexadecimal 
equivalent  for  machine  language 
programmers. 

This  program  uses  the  full  screen. 
Therefore,  care  must  be  taken  when  typing, 
especially  with  the  PRINT  statements.  It  is  very 
important  that  all  semicolons  and  commas  be 
entered  as  Hsted, 

When  the  program  is  first  run,  the  screen 
will  display  eight  rows  of  eight  dashes  in  the 
top  left  corner,  with  a  question  mark  in  front  of 
the  first  row.  To  design  a  custom  character, 
enter  asterisks  (*)  in  place  of  the  dashes  {— ), 
then  press  RETURN.  The  question  mark  then 
moves  to  the  front  of  the  second  row.  Repeat 
the  process  for  all  eight  rows,  creating  your 
character  with  the  asterisks  as  you  go. 

When  RETURN  is  pressed  after  the  eighth 
row  is  entered,  the  decimal  and  hexadecimal 
equivalents  of  each  row  are  displayed.  Below 
this,  the  custom  character  is  shown,  then  the 
prompt  "PRINT-OUT  (Y/N)?".  Pressing  the  Y 
key  at  this  time  will  dump  the  screen  to  the 
printer.  If  you  do  not  have  a  printer,  lines 
360-380  and  lines  500-560  may  be  omitted. 


Desig)nii;^  a  hollow  box  with  the  "VIC-20  Character 
Dci'dopcr. " 


Pressing  the  N  key  in  response  to  the  print- 
out prompt  leads  to  another  prompt,  "ARE 
YOU  DONE  (Y/N)?".  Pressing  N  here  produces 
the  prompt,  "NEW  CHARACTER  (Y/N)?".  A 
Y  response  clears  the  screen  and  gives  you  a 
clean  grid  with  which  to  create  your  next 
character.  Pressing  N  leaves  the  character  you 
are  working  with  in  the  grid  and  allows  you  to 
change  only  the  parts  desired.  Remember  that 
RETURN  must  be  pressed  for  all  eight  rows 
whether  all  are  changed  or  not. 

The  print-out  can  be  very  useful  when 
designing  characters  which  will  face  different 
directions.  Simply  turn  the  copy  to  the  angle 
desired  and  enter  the  new  character. 

This  program  is  more  than  a  useful  tool. 
Kids  have  great  fun  creating  all  sorts  of  things. 
If  you  answer  Y  to  the  DONE  prompt,  the  @ 
key  will  display  the  new  character.  To  restart 
the  program,  enter  RUN  30  to  keep  from  wait- 
ing for  the  transfer  of  the  character  set  from 
ROM  to  RAM. 

Sec  program  listing  o»  page  195, 

Sample  Screen  Dump  To  Printer 
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FOR  C  =  7168  TO  7207:  READ  D:POKE 
C,D:NEXT 

You  would  then  need  five  DATA  statements, 
one  for  each  new  character  created. 

8K  Expanded  VIC 

If  you  have  an  expanded  VIC,  with  8K  or  more  of 
RAM,  you'll  need  to  enter  additional  commands 
before  you  run  any  program  which  copies  a 
character  set  and  creates  custom  characters. 

"Creating  Graphics  on  the  Expanded  VIC," 
by  Ed  Harris,  in  the  February  1983  issue  of  COM- 
PUTE! Magazine,  includes  a  short  machine  lan- 
guage program  that  allows  you  to  create  custom 
characters  on  your  expanded  VIC. 

If  you  don't  want  to  use  this  utility,  you  can 
enter  a  few  additional  POKEs  before  you  load  and 
run  any  program  creating  custom  characters. 
Enter  each  individual  POKE,  then  press 
RETURN: 

POKE  43,1: POKE  44,3  2 

POKE  8192,0:NEW 

POKE  36869, 2401  POKE  36866,150 

POKE  648,30 

The  first  line  of  POKEs  sets  the  pointer  to  the 
start  of  the  BASIC  program,  much  like  the  POKE 
52,28  did  in  the  unexpanded  VIC.  The  second 
POKE,  the  first  memory  location  of  BASIC,  must 
be  set  to  0,  or  you  won't  be  able  to  run  your  pro- 
grams. The  third  line  of  POKEs  relocates  the 
screen,  while  the  last  POKE  makes  it  possible  for 
the  operating  system  to  see  the  screen. 

As  you  enter  the  last  two  lines  of  POKE  state- 
ments, the  screen  will  change  drastically.  Don't 
worry  —  you  haven't  done  anything  wrong.  You 
do,  however,  need  to  be  careful  as  you  enter 
these  lines,  for  you  can't  really  see  what  you've 
typed  on  the  screen,  due  to  the  jumbled  display. 

Once  these  are  entered,  you  can  LOAD  and 
RUN  your  program  to  copy  characters  and  create 
custom  figures.  Line  20  in  the  program,  used  to 
copy  characters  to  RAM,  must  be  eliminated, 
however,  if  you  use  the  expanded  VIC.  If  you 
leave  it  in,  the  pointers  in  BASIC  will  change 
again,  and  you  won't  see  the  correct  screen 
display. 

Custom  Hints 

You  now  have  the  ability  to  design  and  enter  your 
own  custom  characters  on  the  VIC,  Refer  to  the 
accompanying  sidebar,  "VIC- 20  Character 
Developer,"  for  a  simple  utility  which  will  make 
it  easier  to  design  custom  characters.  This  utility 
will  also  calculate  the  byte  values  of  each  row  of  a 
character  for  the  DATA  statements  you'll  be  plac- 
ing in  your  programs. 

As  you  type  in  the  lines  for  your  custom 
characters,  remember  several  things. 


Each  character  needs  eight  numbers  in  the 
DATA  statement  to  define  it,  even  if  some  of  the 
values  are  0.  If  you  don't  have  all  eight  numbers, 
the  VIC  will  READ  from  the  next  DATA  statement 
and  your  figure  will  not  appear  as  you  expected. 

List  the  DATA  statements  in  the  same  se- 
quence as  the  READ  commands  used  to  replace 
the  characters.  The  first  READ  statement  looks  to 
the  first  DATA  statement,  the  second  READ  com- 
mand looks  to  the  second  group  of  data  numbers, 
and  so  on. 

When  you're  finished,  RUN  the  program  to 
make  sure  the  custom  characters  replace  the  right 
standard  characters  and  appear  as  you  wanted. 
Check  the  DATA  statements,  the  byte  values  of 
the  new  characters,  and  the  FOR  C  =  X  TO  Y  state- 
ments if  you  have  problems.  More  than  likely, 
any  errors  can  be  found  in  these  places,  Q| 
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Users  Groups 

COMPUTE !'s  Gazette  is  compiling  a 
nationwide  guide  of  VIC-20  and  Com- 
modore 64  users  groups  which  will  be 
published  pGriodically,  Please  send  us 
your  group's  name,  address,  the  name 
of  a  contact  person,  and  a  phone 
number  (optional).  Also  include  any 
other  relevant  information:  the  group's 
membership,  when  it  was  founded, 
whether  it  operates  a  phone-in  bulletin 
board  system  for  modem  users,  etc, 
Address  to: 

Kathy  Yakal,  Editorial  Assistant 
COMPUTEl's  Gazette 
P.O.  Box  5406 
Greensboro,  NC  27403 
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VIC/64 

Program  Lifesaver 


w 


UNNE  W"  Rescues  Lost  Programs 


Vern  Buis 


If  you  have  ever  lost  a  BASIC  program  by 
accidentally  typing  NEW,  then  read  on.  This 
short  machine  language  routine  for  both  the 
Commodore  64  and  VlC-20  (any  memory 
size)  provides  an  easy  means  of  recovering 
BASIC  programs  that  have  been  "erased"  — 
and  it  loads  and  executes  in  only  ten  seconds. 


Sooner  or  later  —  practically  every  programmer 
does  it  —  thinking  a  program  has  been  saved,  you 
type  NEW  to  clear  out  the  memory,  and  a  split- 
second  after  pressing  RETURN,  you  wind  up 
screaming. 

But  on  the  VIC-20  and  Commodore  64,  typing 
NEW  does  not  really  erase  the  program  from 
memory.  NEW  just  makes  the  computer  (and  the 
programmer)  think  the  program  is  gone.  As  long 
as  you  don't  start  typing  another  program  or 
switch  off  the  machine,  the  program  is  still  there. 
To  get  it  back,  all  you  have  to  do  is  fool  the  com- 
puter into  remembering  where  in  its  memory  the 
program  begins  and  ends. 

That's  what  "VlC/64  Program  Lifesaver" 
does.  By  loading  and  running  this  short  machine 
language  utility  immediately  after  committing  the 
grievous  error,  you  can  save  your  lost  program, 
save  your  hours  of  work,  and  even  save  your 
sanity. 

Entering  The  Lifesaver 

The  Lifesaver  is  listed  as  a  BASIC  loader,  a  BASIC 
program  that  creates  a  machine  language  pro- 
gram. The  same  listing  works  for  either  the 
VIC-20  or  Commodore  64.  Be  sure  to  read  the  fol- 
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lowing  special  instructions  before  typing  the  pro- 
gram. The  procedure  is  somewhat  different  from 
most  and  requires  that  certain  steps  be  followed 
exactly. 

First,  if  you  are  using  tape  instead  of  disk, 
enter  line  60  as  foUows: 

60  CLR:SAVE"UNNEW",1,1 

After  typing  the  listing,  do  not  RUN  it. 
Instead,  save  it  on  disk  or  tape  with  a  filename 
such  as  "LIFESAVER/BASIC"  or  "UNNEW/ 
BASIC".  Do  not  use  the  filename  "UNNEW" 
This  filename  must  be  reserved. 

Now  enter  RUN.  The  BASIC  loader  creates 
the  machine  language  program  and  automatically 
saves  it  on  disk  or  tape  under  the  filename 
"UNNEW".  This  is  what  you'll  actually  use  to 
rescue  lost  programs;  the  BASIC  loader  can  be  set 
aside  as  a  backup  in  case  you  need  to  create 
another  copy. 

Using  The  Lifesaver 

OK,  let's  say  you've  just  typed  NEW  and  wiped 
out  hours  of  valuable  labor.  (Tu  test  the  Lifesaver, 
you  can  load  a  BASIC  program  and  erase  it  with 
NEW.)  Recovering  it  is  easy. 

To  load  the  Lifesaver  from  tape,  enter: 

LOAD  "UNNEW",  1,1 
To  load  the  Lifesaver  from  disk,  enter: 
LOAD"UNNEW",8,l 

Either  way,  it  loads  pretty  fast,  because  the 
program  is  short.  Now,  to  activate  the  Lifesaver, 
enter: 

SYS  525  [RETURN] 
CLR       [RETURN] 
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(Incidentally,  CLR  means  to  type  the  keyword 
CLR,  not  to  press  the  CLR/HOME  key.) 

That's  all  there  is  to  it.  When  you  enter  LIST, 
the  BASIC  program  you  thought  was  forever  lost 
at  sea  is  back,  safe  and  sound. 

The  Lifesaver  itself  also  remains  in  memory, 
but  probably  not  for  long.  It's  tucked  away  in 
memory  which  is  unprotected  {locations  used  by 
the  input  buffer  and  BASIC  interpreter),  so  you'll 
have  to  load  it  again  each  time  you  want  to  use  it. 
But  unless  you're  either  very  unlucky  or  (shall  we 
say)  prone  to  inadvertent  actions,  the  Lifesaver 
isn't  something  you  should  be  needing  often. 

Why  It  Works 

Instead  of  erasing  the  program  in  memory  when 
you  type  NEW,  the  VIC  and  64  simply  reset  two 
key  pointers  in  such  a  way  that  the  operating 
system  doesn't  "see"  that  the  program  is  still 
there.  These  pointers  keep  track  of  where  in 
memory  a  BASIC  program  begins  and  ends. 
NEW  moves  the  top-of-program  pointer  down  to 
the  bottom  of  BASIC  memory,  and  the  first  two 
bytes  of  BASIC  memory  are  set  to  zero.  These 
first  two  bytes  serve  as  a  pointer  to  the  address  for 
the  second  line  of  BASIC  code.  When  they  are  set 
to  zero,  the  operating  system  believes  that  no 


program  is  in  memory. 

The  Lifesaver  works  by  skipping  the  first  two 
bytes  of  BASIC  memory  (the  address  pointer)  and 
the  next  two  bytes  (BASIC  line  number).  It  scans 
upward  for  a  zero  byte  —  the  end-of-line  indi- 
cator. Upon  finding  the  zero  byte,  the  routine 
POKEs  its  address,  plus  one,  into  the  second-line- 
of-BASIC  address  pointer.  One  of  the  erased 
pointers  is  thereby  restored. 

Next,  the  Lifesaver  scans  byte-by-byte 
through  the  BASIC  memory  area  until  it  finds 
three  consecutive  zero  bytes.  This  is  the  end-of- 
program  indicator.  Once  it  locates  these  zeros, 
the  routine  POKEs  the  address  of  the  third  zero, 
plus  one,  into  the  top-of-BASIC/start-of-variables 
pointer  at  locations  45-46.  This  completely 
restores  the  erased  program. 

For  those  who  might  want  to  relocate  the 
Lifesaver  to  a  safer  memory  area  —  to  preserve  it 
for  frequent  use  or  to  combine  it  with  other  utiUty 
routines  —  the  machine  language  program  is  writ- 
ten to  be  fully  relocatable.  It  uses  no  absolute  JMP 
or  JSR  instructions.  The  area  used  here  was 
chosen  to  make  it  load  easily  into  a  64  or  VIC  with 
any  memory  configuration  and  to  minimize  the 
danger  of  it  loading  atop  a  BASIC  program. 
See  program  listin<^  on  page  203 .  (B 
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Understanding  Sound 

OnThe64 


Part  2 


Gregg  Peele,  Editorial  Programmer 


Ever  wished  you  could  create  just  that  right 
sound  for  a  game  effect?  Or  that  right  tone  for 
a  song?  The  conclusion  of  this  two-part  article 
and  the  accompanying  utility  program  may 
be  just  what  you  need  to  create  interesting 
new  sounds  on  your  64. 


Last  month  we  explored  some  of  the  basics  of  pro- 
ducing sound  on  the  Commodore  64.  We  dis- 
cussed ADSR  (attack,  decay,  sustain,  and  release) 
and  used  these  parameters  along  with  volume, 
pitch,  and  waveform  to  produce  various  sounds. 
This  month,  we  will  look  even  further  into  the 
capabilities  of  the  64's  built-in  "synthesizer  on  a 
chip/'  the  Sound  Interface  Device  (SID).  We'll 
discuss  filters,  ring  modulation  and  synchroniza- 
tion, and  present  a  utility,  "Soundmaker64," 
which  will  make  it  easier  to  use  these  techniques 
within  your  own  programs. 

Changed  Your  Filten*  tciiely? 

The  Commodore  64  SID  chip  has  three  filters  — 
but  unlike  the  filters  in  your  car,  they  should 
never  need  replacing.  However,  they  do  share 
some  similarities  with  car  filters.  Just  as  an  oil 
filter  allows  oil  to  pass  while  blocking  out  other 
unwanted  particles,  the  SID  chip  filters  let  parts 
of  sounds  pass  —  selectively /J7termg  out  the 
remainder  of  the  sound.  Synthesizer  filters  pro- 
vide an  important  means  of  manipulating  sounds 
to  produce  various  effects. 

The  three  filters  are  called  high  pass,  low  pass, 
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and  band  pass.  The  high-pass  filter  is  designed  to 
remove  the  lower  frequencies,  letting  the  higher 
frequencies  pass.  The  low-pass  filter  has  the 
opposite  effect  —  it  removes  the  high  frequencies 
while  allowing  low  frequencies  to  pass.  The  band 
pass  filter  allows  a  band  or  group  of  frequencies 
to  pass  through  while  frequencies  above  and 
below  the  band  are  suppressed. 

The  filter  you  choose  is  activated  by  turning 
on  bits  4  (low  pass),  5  (band  pass),  or  6  (high  pass) 
in  SID  register  24  (read  the  accompanying  short 
article,  "Switching  Bits,"  for  details  on  turning 
bits  on  or  off).  These  filters  can  be  used  in  com- 
binations for  additional  effects.  For  instance,  add- 
ing the  low  and  high  pass  filters  together  creates 
the  inverse  effect  of  the  band  pass  filter;  only  the 
higher  and  lower  frequencies  pass,  suppressing 
the  middle  frequencies. 

The  amount  of  sound  that  is  removed  by  a 
filter  is  determined  by  the  cutoff f requeue}/.  The 
filter  cuts  off  the  sound  beginning  at  this  fre- 
quency. The  cutoff  frequency  for  filtering  is  con- 
trolled by  the  lower  three  bits  in  SID  register  21 
and  all  eight  bits  in  register  22.  Some  of  the  most 
interesting  effects  possible  on  the  64  are  created 
by  incrementing  or  decrementing  these  series  of 
bits  while  a  sound  is  being  played.  Want  the 
sound  of  an  alien  ship  as  it  lands?  Use  your  nor- 
mal alien  ship  sound,  add  a  filter,  and  gradually 
increment  or  decrement  these  eight  bits  as  your 
ship  descends.  A  certain  combination  of  wave- 
forms and  a  changing  filter  can  create  just  the 
right  sound  effect  for  a  descending  alien  ship. 
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Additive  And  Subtractive 
Synthesis 

Filtering  is  an  example  oi  subtractive  s}/nthesis. 
Subtractive  synthesis  is  a  method  of  manipulating 
sounds  by  subtracting  parts  of  a  single  sound  — 
pushing  other  parts  which  normally  may  not  be 
heard  into  the  forefront.  Additive  synthesis,  how- 
ever, brings  two  sounds  together  to  form  a  totally 
new  sound.  Both  riu<^  luodulatiou  and  si/uchwuiza- 
tion  are  examples  of  additive  sound  synthesis. 
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"SouiniuKiki'r  64"  /cfs  \/ou  ex^'crimait  with  all  tlif  pnnimeters 
of  the  Mtiiui  chip  luid  luid  the  results  to  other  programs. 

Ring  Modulation 

Ring  modulation  is  a  form  of  additive  sound  syn- 
thesis that  dramatically  changes  the  timbre  or 
tone  quality  of  two  tones.  Tones  that  have  been 
fed  through  a  ring  modulator  do  not  retain  their 
original  pitches  or  timbres.  Instead,  the  sums  and 
remainders  of  the  two  frequencies  are  retained. 
For  instance,  if  the  first  sound  is  a  tone  that 
vibrates  at  100  vibrations  per  second  (vps),  and 
the  second  tone  vibrates  at  200  vps,  then  the  ring- 
modulated  tone  will  be  a  combination  of  the  sum 
{300  vps)  and  the  difference  (100  vps). 

Usually  the  ring-modulated  tone  sounds  very 
different  than  the  two  original  tones.  Since  most 
tones  are  complex  phenomena  consisting  of  many 
less  obvious  inner  frequencies  (harmonics),  the 
ring-modulated  tone  may  be  very  complex  in 
tonal  character. 

To  achieve  ring  modulation  on  the  64,  you 
have  to  set  bit  2  of  the  waveform  byte  when  using 
the  triangle  waveform  (POKE  register  4  with  21). 
Voice  3  must  be  set  to  some  frequency.  No  other 
parameters  of  Voice  3  have  any  effect  on  ring 
modulation. 

Synchronization  on  the  64  also  adds  two 
tones  together  to  produce  a  new  and  different 
sound.  If  bit  1  of  the  waveform  byte  is  set  (POKE 
register  4  with  19),  then  setting  Voice  3  to  a 
definite  pitch  (POKE  registers  14  and  15  for  the 
pitch  of  Voice  3)  and  manipulating  the  pitch  of 
Voice  1  (registers  0  and  1)  cause  the  tone  quality  of 
the  resulting  pitch  to  change. 

Synchronization  happens  when  the  two 
waveforms  are  linked  to  make  the  waveform  of 
Voice  1  dependent  on  wliether  it  is  in  sync  with 
the  frequency  produced  by  Voice  3.  Since  the  two 
waveforms  are  not  usually  in  sync,  the  wraveform 
is  distorted,  producing  different  and  sometimes 
interesting  waveforms.  In  sync  mode,  the  pitch  of 
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Qelore  play  begins  tne  saucer  will  Jly  lot  he  tod  of 
ttie  screijn  Each  time  the  saucer  is  tJesUoyed  a  new 
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When  [tie  dfth  saucer  ai  iho  lowest  height  is 
fJesEroyed  a  bonus  ol  2PD  points  is  Awarded  and  a 
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per  flBmo 

The  man  may  be  controHnd  by  |hn  [oystick  Of  Ibe 
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and  right  and  the  shjti  key  tirss  Ihe  gun 

The  saucer  is  seeking  biological  specimens  and 
uses  gas  borrtas  to  Slun  its  prey  before  takmg  [hem 
aboard  the  ship  The  saucer  also  nasa  capture  net 
made  up  o'  e'ectrostatic  charged  pamcfes  Thencl 
cannot  be  destroyed  and  it  Ihe  man  is  caught  his 
ni'Ovemenis  are  restricted  tijl  he  can  sttN  fire  his 
weapon  Once  the  net  nils  the  grotmd  a  n  hnirmless 
and  disappears 

A  skilt  level  can  be  selected  when  ihe  title  page  is 
on  Ihe  screen  and  the  level  will  stay  the  same  from 
one  game  To  another  unlil  l  is  man^ially  changed 
Use  the  f=1  (unction  key  to  change  (he  skill  level, 
located  at  ihe  bottom  of  Ifie  scroen  Levels  range 
(rom  the  easiest  at  0  to  the  hardest  at  9.  When  play 
begins  you  have  Ihree  rT>en,  Ihe  rii,jimber  of  man 
remaining  appears  m  ihe  lower  lefl  corner  of  ihe 
play  field  A  bonus  man  can  be  awarded  giving  a 
majriinum  of  four  men  per  game  The  high  game 
score  IS  reflected  on  ]rie  tower  nght  of  Ihe  ptay  field 
Thehighest  game  scoreat  Magic  Carpel  SoMwsreis 
afl7?  Good  Luck" 
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Switching  Bits 

Registers  are  simply  memory  locations  that 
have  special  functions.  In  the  SID  chip,  there 
are  28  registers,  most  of  which  arc  dedicated 
to  sound  production.  In  Soundmaker  64,  the 
registers  we  POKE  do  not  begin  at  the  sound 
chip  (54272),  but  at  49152.  The  machine  lan- 
guage routine  tlien  "mirrors"  these  registers 
by  copying  them  to  the  sound  chip  registers. 

To  understand  how  registers  can  be 
manipulated,  a  brief  discussion  of  byles  is 
necessary.  Bytes  are  memory  locations  that 
can  store  values.  On  the  Commodore  64  and 
most  other  small  personal  computers,  bytes 
consist  of  eight  smaller  units  called  bits  (bi- 
nary digits).  A  bit  can  be  either  on  or  off, 
usually  represented  by  i  or  0.  Thus,  any 
byte's  value  can  be  represented  by  eight  num- 
bers, where  the  numbers  are  limited  to  1  and 
0.  Example:  lOllOlll 

Since  only  two  possibilities  exist  for  each 
bit  (1  or  0),  this  numbering  system  is  referred 
to  as  binary  or  base  two. 

Our  usual  number  system  is  known  as 
decimal  or  base  ten.  This  system  uses  ten 
different  symbols  to  designate  numbers  (0-9), 
The  position  of  the  number  from  the  right- 
most side  determines  the  power  of  ^0  by  which 
the  number  is  to  be  multiplied.  For  instance, 
here's  how  the  decimal  niEmber  2156  breaks 
down: 

Decimal:  2  15  6 

Position:  3  2  10 

Power  of  10:  2*10'  +  1*W  +  S*10i  +  6*10"  =2156 
Value:  (2000)+ (100)  +  (50)  +    (6)    =2156 

The  value  of  binary  numbers  is  deter- 
mined the  same  way,  except  the  position  of 
the  digit  (the  bit)  determines  the  poiverofi 
by  which  the  number  is  multiplied.  Here's 
how  the  binary  number  10110111  breaks 
down  when  translated  to  decimal: 


Binary: 
Position: 


1 

7 


0 
6 


1 

5 


Now  we  can  attack  our  original  prob- 
lem -  changing  bits  within  registers  on  the 
64,  Bits  are  labeled  0  to  7  frarii  right  to  left.  To 
set  bit  three  of  a  register  to  1  (in  other  words, 
turn  it  on),  you  can  POKE  the  register  with 
an  8  (2  to  the  third  power).  This  POKE  erases 
what  was  in  that  register  and  replaces  it  with 
an  8  (000010170). 

You  can  change  certain  bits  within  a 
register  without  affecting  the  other  bits  with 
the  keywords  OR  and  AND.  The  OR  operator 
is  used  to  compare  two  bytes,  bit  for  bit,  to 
alter  certain  bits  without  altering  the  others. 
Here's  an  example: 

Original  byte  —  00010001  =17 

OR  with  8  —  00001000  =  8 

Resulting  byte  —  00011001  =25 

The  OR  statement  looks  at  each  bit  of 

the  original  byte  and  compares  it  to  the  cor- 
responding bit  of  the  OR  byte.  If  one  OR  the 
other  of  the  bits  is  a  1,  then  the  resulting 
byte  will  contain  a  1  in  that  particular  bit.  If 
neither  of  the  bits  is  a  1,  the  resulting  byte 
will  contain  a  0  in  that  bit.  Thus,  here's  how 
you  would  set  bit  3  to  a  1  without  changing 
the  other  bits,  in  BASIC: 

POKE  byte,(PEEK(byte)OR  8) 
The  AND  keyword  also  looks  at  each  bit 
of  one  byte  and  compares  it  to  the  corre- 
sponding bit  of  the  second  byte,  but  in  a 
different  way.  Here's  an  example  of  AND: 

Original  byte  —  00001111  =  15 
AND  with  254  — 11111110= 254 
Resulting  byte  —  00001110  =  14 

The  AND  operation  looks  at  the  two 
bytes  and  sets  a  1  in  the  corresponding  bit  of 
the  resulting  byte  oii/v  if  both  the  first  bit 
AND  the  second  bit  are  I's,  Thus,  ANDing 
15  with  254  clears  the  0  bit.  In  BASIC  this  is 
written:     POKE  (byte),  (PEEK(byte)AND254) 


Power  of  2: 
Value: 


l*!"  +  0*2*  +  1*2*  +  1*2*+  0*2'  +  1*2*  +  1*2'  +  1*2"  =  183 
(128)+   (0)   +  (32)  +  (16)+   (0)   +   (4)  +   (2)  +   (1)  =183 


the  tone  you  hear  depends  on  the  pitch  of  Voice  3, 
not  Voice  1  as  would  normally  be  the  case. 

Paddling  With  The  SID 

The  SID  chip  also  contains  two  registers  (25-26) 
connected  to  the  two  joystick  ports.  These 
registers  will  contain  a  number  from  0  to  255, 
depending  on  the  resistance  of  a  potentiometer 
attached  to  the  ports  (255  at  maximum 
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resistance).  Since  game  paddles  are  really  poten- 
tiometers (variable  resistors),  these  ports  can  be 
used  to  register  paddle  movement  and  can  easily 
be  used  to  change  values  in  other  registers  within 
the  chip  while  sounds  are  being  produced. 

This  simple  routine  can  be  added  to  a  sound 
program  to  control  the  pitch  of  Voice  1  with  a  pad- 
die  plugged  into  port  one  whUe  a  tone  is  being 
played: 

10  POKE  54272  + 1,PEEK(54272+ 25):  GOTO  10 


This  line  connects  the  paddle  value  to  the 
high-byte  frequency  value  of  Voice  1.  It's  much 
easier  to  study  the  effects  of  changing  sound 
values  if  you  can  hear  the  sound  playing  as  you 
experiment.  That  is  the  basis  of  "Soundmaker  64." 

Soundmaker  64 

Soundmaker  64  allows  you  to  create  your  own 
sounds  and  manipulate  them  by  changing 
various  parameters.  Attack,  decay,  sustain,  and 
release  are  included  as  well  as  pitch,  filters,  ring 
modulation,  and  synchronization.  The  pulse 
waveform  may  be  manipulated  to  change  the 
pulse  width  of  the  sound  —  altering  the  timbre  of 
the  resulting  sound  considerably. 

To  use  Soundmaker  64,  type  in  the  program 
and  save  it  on  disk  or  tape.  When  you  are  sure 
you  have  a  saved  copy,  run  the  program.  After  a 
brief  delay  while  the  program  loads  a  small 
machine  language  routine  into  memory,  the  word 
"Attack"  appears  at  the  upper-right  corner  of 
your  screen.  Using  the  +  and  -  keys,  you  can 
increase  or  decrease  the  attack  value  for  your 
sound.  The  current  value  POKEd  is  represented 
by  both  a  bar  graph  and  a  number.  The  number 
varies  in  units  of  sixteen  or  one  depending  on 
which  parameter  you  are  working  with.  These 
values  are  meant  to  serve  as  a  reference  point 
only,  since  they  may  differ  from  the  actual  value 
by  one  unit.  The  increments  were  selected  to 
make  the  changes  in  parameters  very  easy  to  hear 
and  the  program  easy  to  use. 

Once  you  have  decided  on  the  attack  value, 
simply  hit  RETURN  and  the  next  parameter 
appears.  Keep  in  mind  that  "Sustain"  and 
"Volume"  must  be  a  reasonably  high  number  for 
the  sound  to  be  audible.  When  you  have  picked 
all  the  parameters  {"Pulse  wave  low"  is  the  last 
one  on  the  screen),  then  you  can  play  the  sound 
with  the  function  keys.  Fl  plays  the  sound  with 
the  sawtooth  waveform,  F3  with  the  triangle 
waveform,  F5  with  the  noise  waveform,  and  ¥7 
with  the  pulse  waveform. 

Ring  Modulation  And  Sync 

The  up-arrow  key  (beside  the  asterisk)  plays  your 
sound  as  it  is  ring  modulated  with  Voice  3,  and 
the  left-arrow  key  (beside  the  1)  plays  the  synchro- 
nized sound  resulting  from  the  pitches  of  Voice  1 
and  Voice  3.  (Ring  modulation  and  synchroniza- 
tion are  limited  to  Voice  1.) 

Once  you  have  heard  Voice  1,  simply  hit  the  2 
key  and  you  will  again  be  prompted  for  the 
parameters.  As  with  Voice  1,  you  play  Voice  2 
with  the  function  keys.  To  hear  Voices  1  and  2 
simultaneously,  hit  the  space  bar.  To  select  the 
parameters  for  Voice  3,  press  the  3  key.  The  space 
bar  then  plays  all  voices  previously  defined.  If 
you  have  selected  ring  modulation  or  synchroni- 


zation for  Voice  1,  you  may  not  be  able  to  use 
Voice  3  as  a  separate  sound. 

Changing  Sounds 

To  alter  any  parameter  at  any  time  after  entering  it 
originally,  merely  press  the  key  which  is  in  reverse 
field  on  the  parameter  name  and  press  the  -i-  or  - 
key  to  raise  or  lower  the  value.  When  done,  hit 
RETURN. 

You  can  even  change  parameters  as  the  sound 
is  playing.  To  do  this,  hit  one  of  the  function  keys 
or  one  of  the  arrow  keys  to  start  the  note  and, 
without  releasing  it,  hit  the  reverse  field  character 
of  the  parameter  you  wish  to  change.  Then 
change  the  sound  with  the  -i-  and  -  keys. 

To  use  the  filters  as  the  sound  is  being  played, 
you  must  first  start  the  sound  that  you  want,  then, 
without  releasing  the  key,  hit  either  H  (for  high 
pass),  B  (for  band  pass),  or  L  (for  low  pass).  Next, 
hit  F  for  filter,  and  use  the  +  and  -  keys  to  incre- 
ment or  decrement  the  cutoff  frequency.  As 
before,  hit  RETURN  to  end  the  note. 

To  save  the  sound  or  sounds  that  you  have 
created,  press  Q  while  the  note  is  playing.  The 
screen  clears  and  a  program  appears  on  the 
screen.  Type  NEW  and  press  RETURN  over  the 
lines  as  they  are  listed  on  the  screen.  Then  you 
can  play  this  sound,  or  save  it  on  tape  or  disk  and 
use  it  later  as  a  routine  in  your  own  programs.  To 
use  it  as  a  routine,  you'll  need  a  delay  loop  such 
as  this  to  set  the  duration: 

70  FOR  T  =  ITO  2000:NEXT  T 

Then,  to  turn  off  the  sound,  use  this  line: 

80  FORT  =  49152 +  4T049152  +  18STEP7;POKET, 

(PEEK(T)AND254):NEXT:SYS53017 

To  turn  on  the  sound  in  your  own  program, 
you  can  either  GOSUB  the  whole  routine,  or  use 
this  line  (with  your  own  line  number): 

FORT  =  49152  4-  4T0491 52  + 1 8STEP7 :  PC  KET, 
(PEEK(T)OR1):NEXT:SYS53017 

A  Bit  About  The  Program 

Soundmaker  64  uses  a  tiny  machine  language 
(ML)  routine  which  copies  the  contents  of  24 
bytes  starting  at  49152  to  the  sound  registers 
beginning  at  54272.  The  ML  routine  copies  the 
registers  in  the  order  they  should  be  POKEd  to 
properly  create  a  sound. 

This  is  done  because  sound  registers  are  write 
only  registers.  That  is,  when  values  arc  POKEd 
into  the  SID  registers,  they  cannot  be  PEEKed 
later.  Instead,  you  must  store  the  values  in  vari- 
ables or  other  memory  locations.  The  ML  routine 
stores  these  values  in  a  safe  area  of  memory  and 
allows  us  to  copy  them  at  any  time  to  the  SID 
registers.  The  ability  to  "remember"  the  values 
which  have  been  POKEd  into  the  SID  chip  makes 
Soundmaker  64  possible. 

Sec  program  listing  on  page  198.  ® 
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Animating 
With  Custom  Characters 


In  this  month's  column  we'll  show  you  how 
to  spice  up  your  programs  with  animation. 
The  basic  information  also  applies  to  the 
Commodore  64. 


Elsewhere  in  this  issue  we've  shown  how  to 
create  custom  characters  for  your  programs.  Now 
we'll  learn  how  to  animate  those  custom 
characters  and  add  a  little  action  to  the  screen. 

Almost  everyone  remembers  their  first 
experience  with  animation.  You  might  have 
drawn  a  stickman  on  successive  pages  of  a  scratch 
pad,  and  when  the  pages  were  rapidly  flipped, 
the  stickman  appeared  to  run  across  the  pages. 
This  is  the  same  principle  used  in  computer 
animation.  By  creating  various  custom  characters 
(like  a  stickman)  in  different  positions,  and  then 
POKEing  them  to  the  screen,  you  can  simulate 
animation. 

Before  proceeding,  turn  off  your  VIC,  remove 
any  memory  expansion,  then  turn  it  on  again. 
Enter,  SAVE  to  tape  or  disk,  and  then  RUN  Pro- 
gram 1.  This  program  creates  a  few  custom  char- 
acters (stored  in  the  DATA  statements).  Line  10 
reserves  a  special  place  in  memory  for  them  (512 
bytes  at  the  top  of  BASIC  memory),  then  POKEs 
the  characters  into  memory.  The  POKE  (36869)  in 
line  50  directs  the  operating  system  to  look  at  our 
special  character  set  in  RAM  memory  instead  of 
the  standard  character  ROM. 


Program  1 


10  POKE52,28iPOKE56,28:CLR  srem  18 
20  FORA=7313TO7679(POKEA,0tNEXT  j rem  148 
30  FORA=7168T07312iREADBiPOKEA,BjNEXT 

s  rem  55 

142     COMPUTE! 'sGciietle     Novemberl983 


50  P0KE36869,255!PRINT"{CLR}{5  DOWN]  §  A 
{SPACE }B  C  D  E  F  G  H  I {down! {3  SPACES} 
J  K  L  M  N  0  P"  :rem  56 

60  GETA$:IFA$»""THEN60  : rem  239 

7168  DATA  56,84,146,146,146,146,84,56 

trem  62 
7176  DATA  56,68,138,146,146,162,68,56 

; rem  64 
7184  DATA  56,68,130,130,254,130,68,56 

srem  43 
7192  DATA  56,68,162,146,146,138,68,56 

;rem  62 
7200  DATA  12,44,90,28,24,164,66,1  : rem  83 
7208  DATA  12,12,24,60,24,88,40,8  srem  35 
7216  DATA  12,12,8,28,12,14,16,32  :rem  26 
7224  DATA  12,12,8,30,44,10,20,32  :rem  14 
7232  DATA  0,0,0,0,0,0,0,0  srem  156 
7240  DATA  0,0,0,0,0,0,0,0  :rem  155 
7248  DATA  24,24,60,60,255,255,126,66 

srem  248 
7256  DATA  8,88,26,188,111,253,126,74 

:rem  4 
7264  DATA  138,17,144,56,109,229,62,72 

srem  49 
7272  DATA  130,17,128,40,76,165,26,64 

srem  246 
7280  DATA  0,16,128,40,4,164,24,0  srem  26 
7288  DATA  0,0,0,40,0,36,0,0  srem  20 
7296  DATA  0,0,0,8,0,0,0,0  srem  174 
7304  DATA  159,255,77,111,192,254,16,59 

! rem  100 
7312  DATA  0  :  rem  23 

This  program  displays  the  custom  characters 
with  a  PRINT  statement.  To  create  the  animation 
effects,  we  could  use  the  PRINT  statement,  but  it 
would  be  easier  and  more  efficient  to  use  POKE. 

The  next  few  programs  use  the  custom 
characters  created  in  Program  1,  so  don't  turn  off 
the  computer.  Press  RUN/STOP— RESTORE, 
then  enter  NEW.  This  will  clear  BASIC  memory 
of  the  program  that  was  there,  but  will  leave  our 
custom  character  set  intact,  still  protected. 
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VIC. 


The  VIC-20  IS  a  versatile  computer.  Its  pro- 
grammable color,  graphics,  and  sound  can  add 
a  tot  to  game  programs. 

Over  the  past  few  years,  COMPUTE) 
Magazine  has  published  a  wide  variety  of 
games  for  the  VIC.  But  some  back  issues  are 
hard  to  find  or  unavailable. 

That's  why  the  editors  of  COMPUTEI 
have  chosen  the  best  games,  revised  them, 
and  added  previously  unpublished  games,  put- 
ting them  together  into  COMPUTEi's  First 
Book  of  VIC  Games.  Each  game  has  been 
tested  and  debugged  and  is  ready  to  type  into 
a  VIC-20. 

First  Book  of  VIC  Games  contains  fast- 
action  arcade  games  that  require  quick 
reflexes,  as  v^eW  as  strategy  games  that  test 
logical  skills.  For  S12,95  you  get  two  dozen 
games,  including: 

Time  Bomb  —  You  hear  the  time  bomb  tick- 
ing, and  you  have  to  find  your  way  through 
[he  maze  to  defuse  it.  But  the  maze  is  larger 
than  the  screen,  and  you  can't  always  see 
where  the  dead  ends  are. 
Closeout  —  The  local  department  store  is 
having  a  sale,  You  try  to  snatch  as  many  sale 
items  as  possible,  while  avoiding  the  horde  of 
bargain  hunters  who  are  trying  to  thwart  you. 

Cryptic  Numbers  —  A  good  logic  game.  The  computer  picks  a  pattern  of 
numbers  that  you  have  to  guess.  After  each  turn  you  learn  how  close  you 
were. 

Air  Defense  —  Missiles  are  falling  out  of  the  sky  onto  your  city.  Aim 
carefully;  you  get  only  one  shot  at  each  missile. 

Thunderblrd  —  Your  goal  is  to  break  out  of  the  playing  field  by  using  the 
thunderbird  that  controls  the  satellite. 

Sky  Diver  —  Put  on  your  parachute,  jump  out  of  the  plane,  and  try  to 
land  on  one  of  the  targets.  Watch  out  for  wind  currents  that  may  blow  you 
off  course. 

Deflector  —  A  ball  is  bouncing  around  the  screen.  You  can  aim  it  toward 
targets  by  strategically  placing  deflectors  that  change  its  direction. 
Hidden  Maze  —  Lost  in  a  maze,  you're  trying  to  get  out.  But  it  is  dark, 
and  you  can  see  only  a  few  spaces  in  front  of  you. 
Outpost  —  Your  small  fortress  is  under  siege.  You  inave  two  types  of  lasers 
and  some  torpedoes.  Unfortunately,  the  energy  supply  is  dwindling  and 
the  computer  is  on  the  blink.  The  supply  ship  may  (or  may  not]  show  up  in  ' '"    '"  '^ 

time  to  make  repairs. 

First  Book  of  VIC  Games  is  more  thanjust  a  book  of  program  listings.  Each  program  is  annotated  and  explained;  you  can  modify  the  games  if 
you  tike  or  use  the  many  programming  techniques  in  your  own  games.  Also  included  is  a  useful  program  you  can  use  to  draw  mazes  for 
games  you  write.  Three  chapters  show  you  how  to  develop  a  game  program.  Another  tells  you  how  to  take  advantage  of  the  VIC's  sound, 
graphics,  and  color  capabilities.  The  index  lists  references  where  you  can  learn  more  about  programming.  And  First  Book  of  VIC  Games  is 
spiral  bound  to  lie  flat  while  you  are  typing  in  programs. 
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Rolling  And  Spinning  Wheels 

If  you  turn  the  computer  off  then  back  on,  you 
will  have  to  rerun  Program  1.  Now  enter,  then 
RUN,  Program  2, 

Program  2 

10  PRINT " i CLR} " ! C=PEEK ( 646 ) : POKE38630 , C : P 
OKE38632,C:PQKE36869,255:SP=50 

20  FORA=0TO3 : POKE7910 , A: POKE7912, 3-A:F0RT 
=1TQSP : NEXTT : NEXTA: GOTO20 

As  you  can  see,  all  this  program  does  is  POKE 
custom  characters  to  the  center  of  the  screen.  The 
effect  of  the  spinning  wheels  is  created  by  POKE- 
ing  the  screen  with  various  wheels  (characters) 
with  the  spoke  in  different  positions.  You  can 
vary  the  speed  of  the  spin  by  changing  the 
variable  SP  in  line  10.  A  lower  value  will  increase 
the  speed  of  the  spin,  a  higher  value  will  slow  it. 

Study  line  20  of  Program  2.  It  contains  a  pro- 
gramming technique  that  might  be  of  interest  to 
you.  While  the  "FOR  A  .  .  ,  "  k)op  is  set  to  count 
forward  (to  animate  the  left  wheel  running 
clockwise),  the  second  POKE  (7912)  in  line  20  in  ef- 
fect counts  backwards.  This  is  how  the  right 
wheel  is  made  to  run  counterclockwise.  By  sub- 
tracting the  variable  A  from  the  constant  3,  the 
FOR  A  loop  seems  to  run  backwards.  It's  like  hav- 
ing two  FOR/NEXT  loops  in  one  —  one  counting 
forwards,  the  other  counting  backwards. 

Again,  press  RUN/STOP-RESTORE,  then 
enter  NEW.  Now  enter  Program  3  and  RUN.  This 
program  uses  the  same  wheel  characters,  but  in- 
stead of  spinning  in  one  place,  the  various  wheels 
are  POKEd  to  successive  positions,  producing  the 
effect  of  the  wheel  rolling  across  the  screen. 
Again,  the  variable  SP  in  line  10  controls  the 
speed.  If  you  change  the  speed  and  make  the  pro- 
gram run  too  fast,  the  rolling  effect  is  almost  lost. 

Program  3 

10  PRINT" ICLR} " :POKE36869, 255 : C=PEEK{ 646 ) 
:FORA=38400TO3a905:POKEA,C:NEXT:N=0:SP 
=90 

20  FORA=7680TO8185 :POKEA, N: POKEA-1 , 32 :N=N 
+1 :F0RT=1T0SP:NEXTT: 1FN=4THENN=0 

30  NEXTA 

Notice  POKE  A-1,32  in  line  20.  This  POKE 
puts  a  blank  space  {screen  POKE  character  32)  on 
the  screen  just  before  the  current  position  of  the 
rolling  wheel.  This  causes  the  wheel  to  erase  the 
space  just  behind  itself  as  it  rolls  across  the 
screen.  Remove  this  POKE  from  the  program, 
RUN  it,  and  see  what  happens. 

Speed  is  important  when  animating  custom 
characters.  If  they  move  too  fast,  the  eye  cannot 
see  all  the  subtle  changes  in  the  characters,  and 
the  effect  is  lost.  On  the  other  hand,  if  the  pro- 
gram runs  too  slow,  the  characters  appear  to 
jump,  and  the  effect  of  smooth  animation  is  lost. 
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A  closi'-iip  of  Ihe  custom  characters  used  iti  the  example 
programs. 


The  Running  Stickman 

Press  RUN/STOP-RESTORE,  then  enter  NEW. 
Now  enter  Program  4  and  RUN. 

Program  4 

10  PRINT" (CLRl":POKE36879, 27 :FORA=38400TO 

38905 : POKEA, 0 :NEXT  s  POKE36869 , 255 : N=4 : S 

P=100 
20  FORA=4TO7:POKE7910,A:FORT=lTOSPrNEXTT: 

NEXTA 
30  GETA?!lFA$=""THEN20 
35  SP=150 
40  POKE7910,32:FORA=7680TOaie5:POKEA,N:PO 

KEA-1 , 32 :FORT=LTOSP: NEXTT ;N=N+1 : IFN=8T 

HENN=4 
50  NEXTA 

As  you  can  see.  Program  4  also  POKEs 
custom  characters  (various  poses  of  a  stickman)  to 
the  center  of  the  screen.  The  animated  running 
effect  here  is  produced  with  four  different  custom 
character  stickmen.  If  you  watch  the  animated  ac- 
tion closely,  it  even  looks  as  if  the  stickman  is 
alternating  legs  while  running. 

Now  press  any  key  on  the  keyboard  and 
watch  the  stickman  run  across  the  screen.  Again, 
speed  is  an  important  factor  here.  Change  the 
variable  SP  in  line  10  to  0,  then  RUN.  As  you  can 
see,  the  speed  is  so  fast  that  not  only  is  the  anima- 
tion effect  lost,  but  it's  hard  to  even  recognize  the 
character  as  it  moves. 

Program  4  shows  the  main  drawback  of  ani- 
mating with  POKEd  custom  characters:  jumpy 
action.  This  effect  is  caused  by  the  characters 
moving  one  character  block,  or  eight  pixels,  at 
one  time.  For  truly  smooth  animation,  high- 
resolution  graphics  is  better  because  it  allows  you 
to  move  objects  one  pixel  at  a  time.  However,  we 
will  not  touch  upon  hi-res  animation  here  because 


it  is  an  advanced  programming  technique  that 
requires  machine  language. 

Exploding  UFOs  And  Other 
Effects 

POKEd  animation  isn't  limited  to  making  objects 
move.  You  can  also  create  interesting  effects  with 
stationary  objects.  Again,  press  RUN/STOP— 
RESTORE,  then  enter  NEW.  Now  enter  and  RUN 
Program  5.  This  program  uses  custom  characters 
to  make  a  flying  saucer  explode  and  disintegrate. 
Change  the  variable  SP  in  line  10  to  250,  then 
RUN  it  again.  Notice  how  tiny  bits  (pixels)  of  the 
saucer  seem  to  fly  outward,  then  disappear. 

Program  5 

10    PRINT" { CLR] " : P0KE36879 , 27 : P0KE36869 , 25 

5:POKE38630,0:SP-120 
15    POKE7910,10iFORT=lTO500!NEXTT 
20    F0RA=»1  IT016 1  POKE7910 ,  A:  PORT=1TOSP :  NEXT 

T  sNEXTAs  FORT='1TO500  iNEXTT :  G0T015 

Once  you've  conquered  the  art  of  animating 
with  custom  characters,  you  can  add  the  final 
touch:  sound.  Adding  the  .sounds  of  footsteps  as 
the  stickmau  runs  across  the  screen,  or  an  ex- 
ploding sound  as  the  flying  saucer  disintegrates, 
will  provide  thai  little  extra  touch  that  makes  your 
graphics  animations  fun  and  enjoyable.  @ 


BIBLE  Software 

EDUCATION  BIBLE  Software  emphasises  Bible  learning. 
Each  orogram  teaches  a  oarticular  book  or  theme  An  added 
feature  with  most  of  the  programs  is  the  option  to  enter  vour 
own  auesTions  on  any  subject 

ENTERTAINMENT  bible  software  programs  use  the 
color,  graphics,  sprites,  and  sound  capabilities  of  Che  Com- 
modore  64  m  a  wav  that  makes  learning  a  challenging  game 
JONAH  and  the  WHALE  iruePalse  Questions  User 
has  the  option  to  enter  own  questions  Player  can  go  fishing 
with  joystick  Score  for  correct  answers  and  for  fish  netted.  Se- 
cond bonus  program, KOAH  and  COD'S  PROMISES, 
MESSAGE  RUNNER  An  exciting  matching  game  from 
Matthew  5-7,  user  has  option  to  enter  own  questions.  Player 
runs  bv  charging  lions,  deadly  snakes,  and  alligators  to  deliver 
message  (Joystick  required) 

BIBLE  OLYMPICS  Bible  quizzes  were  never  as  fun  as  they 
are  in  this  learning  game! 

Send  S16  95  per  game  plus  52.00  shipping  and  handling  to  BIBLE 
Software 

4169  S,E.  Davidson,  Albany,  OR,  97321 
(specify  Disk  or  Tape) 


FACTORY  SPECIAL 


VIC  -  20 


TM 


16K 
49 


MEMORY 
EXPANSION 


$ 


95 


Boosts  VIC  to  21 K  RAM 
High  Quality 
GOLD  Contacts 
90  Day  Warranty 

Phone  Order  Hours: 

10  AM -9  PMMST  Daily 

(303)  245-9012 

ASSEMBLY  TECHNOLOGY 

2692  Hwy  50  Suite  210 
Grand  Junction,  CO  81503 


Persons)  Chocks  alluw  3  w«»ka 

Shipping  &  I'l^indlinc  $2.50 

Ooloracte  R0$}d«nts  add  Sal^  Tax 

VI&SO  t3  A  TFLADEtMnK 
OF  COMHOMWF  EHJSWrSS  HACHINr^ 


[^i^W^J 


EdaCare,  Inc. 

P.O.  Box  24331 

Denver,  CO  80224 

(303)337-3319 


VIG-20® 


•  Basic  Skills,  Grades  K-6 

"A-  Educator  Approved 

ir  ExGttmgGiBphicstfSaind 

HELP  YOXmCHnJD  EXCEL 

Send  %1  for  Postage  & 
HunflHng  (Cbacik  or 
Moiifly  ordsr^ 
for  your 

Cassette 


WHAT  GOOD  IS  IT 
IF  YOU  CANT 

USE  IT? 


Hi   I   - 

IS   ^  .;■; 


COMPLETE  OPERATIONAL 
VIDEO  TAPE  GUIDE 

TO  THE 
COMMODORE  VIC-20 

con  nc    INCLUOES  iax 
tPLts.^u    Afjn  sHirpiNfi 

This  lapt  Includa  a  ilmpla  gifjIinlJon  on  hmh  up. 
keyboard  luncllmii  tni  lollwiri  uii.  ilong  wild  biilc 
prgflDntmlng, 


NAME    _ 
ADDRESS 
STATE  _ 


.ZIP 


VHS  DOR  BETA  n 
CHECK,  CASH  OR  MONEY  ORDER 

VIC  FLIC      ■      P,0,  BOX  3108 
MERCED,  C A  95344 


Merging  Programs 
On  The  64 


John  A.  Winnie 


For  intermediate  programmers,  "Merger" 
allows  you  to  build  up  large  programs  by 
working  on  smaller  portions  separately  and 
then  linking  them  together  later.  This  approach 
is  used  by  many  professionals. 


If  you  do  much  BASIC  programming,  sooner  or 
later  you'll  need  to  merge  two  short  programs  to 
form  a  larger  one.  Or  perhaps  you'll  need  to 
append  onto  a  program  a  series  of  DATA  state- 
ments -  DATA  for  sprites,  redefined  characters, 
sound  and  music,  or  whatever.  Here  is  a  quick 
and  easy  way  to  add  those  DATA  statements  -  or 
any  other  BASIC  statements,  for  that  matter - 
onto  the  end  of  your  programs. 

Of  course,  various  techniques  for  merging 
programs  have  been  around  for  some  time.  When 
all  that  is  needed  is  a  simple  append,  however, 
the  method  presented  here  does  the  job  nicely. 
The  program  below,  "Merger,"  is  designed  to 
merge  with  any  programs  which  are  appended 
to  it,  and  It  allows  you  to  keep  on  appending 
indefinitely. 

Using  Merger 

After  typing  and  saving  Merger,  load  it  in  the 
usual  way.  Next,  RUN  Merger,  and  then  load  in 
your  main  program.  Now,  as  Merger  instructs, 
POKE  locations  43  and  44  with  1  and  8,  respec- 
tively. Your  main  program  is  now  appended  to 
Merger  and  ready  for  any  DATA  statements  you 
may  want  to  add  later. 

Remember,  Merger  allows  you  to  append 
programs  only,  not  to  insert  them.  So  to  prepare 
for  using  Merger  later,  begin  your  programs  with 
a  line  number  greater  than  five.  For  the  same 
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reason,  all  DATA  statements  to  tie  added  should 
begin  with  a  hne  number  higher  than  those  already 
present  in  the  program.  When  you  have  finished, 
just  erase  Merger  tjy  deleting  lines  1  through  5. 

How  Merger  Works 

First,  clear  out  your  Commodore  64  by  typing 
NEW  and  pressing  RETURN.  Then  enter  the  fol- 
lowing simple  program: 

10  REM 

Press  RETURN,  and  the  one-line  program  is 
now  entered  into  memory  beginning  at  address 
2048  and  running  on  upward.  To  see  just  how  the 
program  is  stored,  enter: 

FOR  I  =  2048  TO  20S6:PR1NT  PEEK  (I)  :NEXT  I 

If  all  this  has  been  done  correctly,  you  now 
should  see  a  list  of  memory  contents  which  looks 
like  this; 

0,7,8,10,0,143,0,0,0 

The  0  in  address  2048  is  invariable:  all  BASIC 
programs  begin  with  zero.  They  also  always  end 
with  a  zero;  in  fact,  they  always  end  with  exactly 
three  zeros  -  which  is  just  what  we  see  here  in 
memory  locations  2054  through  2056.  From  this 
point  on  in  memory,  BASIC  wili  store  any  vari- 
ables and  other  information  that  it  may  need  to 
execute  the  program. 

In  general,  when  a  BASIC  line  is  stored,  it 
will  end  with  a  single  zero,  not  three  zeros.  When 
a  new  line  is  appended  to  the  program,  its  code 
begins  immediately  after  that  single  zero.  So  in 
the  example  above,  if  the  line 

20  REM 

were  now  added  to  our  sample  program,  the  (link 


Now,  you  can  create  high-resolution  pictures 

on-screen  with  your  joysttck  as  a  "pen."  Drisign  critters, 
objects,  pje-ch^rts  —  whatever  your  imagination  wishes! 
SAVE  your  creations  to  tape  or  disk,  and  PRINT 
them  on  a  VIC  printer.  Educatronal  and  funi 

Draw  narrow  of  wide  lines,  curvy  or  straight;  set  points; 
,idd  captions,  create  background  pfliterns;  change 
picture,  background,  and  border  colors;  reverse  colors  Tor 
fl  negative;  even  connect  dots  with  straight  lines 
automatically!  You  control  every  dot  on  the  screen. 

A  large  "Picture  Library"  is  included  to  get  you  started, 
plus  a  20-page  instruction  manual.  Joystick  required.  VIC 
printer  and  disk  drive  optional.  Now  on  disk  or  cassette  I 


For  the  Commodore  M: 

'64  Panorama  . . 

Tor  trie  VIC-20: 

VIC-P(CS    


.  529.95 
.  S29.95 

(Full  rt'atufcs  need  8K  mem  exp:  reduced 
version  included  for  unexpended  VIC] 

Available  for  other  printers— Call! 

PRINT  (the  unprintable) . . . 

with  Smart  ASCII  Plus-$59.95 

Now.  print  the  unprintable  Commodore  graphics  on 
your  dot-addressable  parallel  printer*  with  Smart 
ASCII  Plus.  This  powerful,  low-cost  software 

interface  converts  youf  user  port  into  a  fast,  intelligent 
port  for  "Centronics"  protocol  printers,  and  we  even 
supply  the  cable! 

Six  flexible  print  modes:  GRAPHICS,  TRANSLATE, 
DaisyTRANSLATE,  CBM  ASCII,  True  ASCII,  PIPELINE. 
GRAPHICS  mode  creates  actual  VIC/ 64  keyboard 
graphics,  TRANSLATE  converts  normally  unprintable 
control-codes  into  text:  (CLR).  (RVS),  (BLU).  etc.,  with  an 
extended  mode  for  Daisywheel  printers.  Convenient 
set-up  menu  and  simplified  operation.  Compatible  with 
most  application  programs;  WordPro  3+.  Easy  Script, 
Quick  Brown  Fox  |for  the  VIC),  Writer's  Assistant,  etc. 
Complete  with  connecting  cable  for  printer  and 
instruction  manual.  On  cassette.  Copy  to  your  disk  for 
quick  loading.  (Upgrades  available  for  original  Smart 
ASCII  owners,! 

■Requires  dol-^ddressable  prfnter  such  as:  Epson  FX-BO  or  MX-80/IOO 
wiih  Gtanr^x.  OltidJta  Mrcralrne  B4;  C  ItoM  Prownlef  1  S  2:  St^r 
.Mrcronics  Gcniint-10  or  IS    Other  prlnten  — Call! 


(816)333-7200 


Send  for  a  frse  brochurB. 


MAIL  ORDER:  Add  II.SO  shipping  and 

=1  L«i^i>f  pr^>    tu'^"'^  ti^SO  t(x  C.O,DJt  VISA/MameixaRj 

Jl  rllL/Wtyr    accepted  (canM  and  sxp.  date).  MO  r«sld«its 

"  add  teSSVr  salas  Wix  Fomtsn  ofdsra  payaWs 

U.S.J,  U.S.  Bar*  ONLY;  add  SS  shp^hndlo. 

31 1  WEST  72nd  ST.  •  KANSAS  CITY  •  MO  •  641 14 


'S 


. .  With  a  wing  load  of  Quaiity  Software 
for  the  commodore  6a  "and  VIC  20" 

Once  you've  compared  our  programs,  their  features  and 
prices,  you'll  agree  there's  no  competition  in  sight.  You'll  also 
discover  another  important  reason  to  go  TOTL.  .Customer 
Assistance  After  You  Buy. , .  Something  nearly  unknown  in  the 
low  cost  software  field. 

some  features 

Menu  driven.  Easy  to  use  ■  Available  on  tape  or  disk  ■  Com- 
patible With  Most  Column  Expansion  Hardware  ■  Built- 
in  ASCII  Translation  (or  Non  Commodore  Hardware  ■  Color 
Variables  lor  Easy  Modification  ■  Machine  language  speed  for 
Word  Processing  and  Mailing  List  &  Label  software. 

and  there  are  5  unique  programs  to  choose  from 

1.  WORD  PROCESSING  has  the  spoed  nn(i  versatilily  lo  produce 

tfPCLinKjnts.  forms  (ind  kjtters  in  a  slrai^ititfofward  approocii  tliat 
is  oiisiiv  EiJld  qLMCkly  k?arned 

2,  MAILING  LIST  AND  LABEL,  lets  you  organize  your  mailing 
lists,  collection  calalo^s.  menus,  recipes  and  anytliing  that  de- 
mands listing  or  sorting 

5,  TOTL  TIIVIE  MANAGER  helps  yoii  plan  schedules  and  analyze 
events  and  activities  by  persons,  project  catagory  and  date. 
Ideal  lor  project  planning  in  the  home  or  business. 

4.  RESEARCH  ASSISTANT  turns  your  compuler  into  an  ad- 
vanced, automated  indexing  and  cross  reference  system 
A  must  (or  Ihe  student,  educator  or  the  research  protessional 

5.  SMALL  BUSINESS  ACCOUNTING  is  a  set  ot  straiqhilorward 
accounling  programs  Frees  Iho  salesman,  eniroproneur 
or  service  professional  Irom  time  consuming  record  keeping 
tasks. 


■  •Y^«aaiHMiMawii 


SOFTWARE  INC, 


naiBHHHMBH '■■§■■:■■ 

■ 

rts*  votir  aca)cf  mout  Ton  software  8 

or  sfnH  In  tiw  CO WOH  for  itinhrr  details     | 
,inrt  omefinq  informnzton  m 


1555  Third  Avenue.  Walnut  Creek,  CA  94596 


3     PLEASE  SEND  ME  MORE  INFORMATION  ON  TOIL  SOFTWARE      I 

B 

Name:  ._     ^ S 


Address; 


Zip. 


%«i 


of  the)  new  line  would  now  come  in  at  address 
2055  -  the  address  of  the  middle  zero  in  the  triplet; 
a  new  triplet  of  zeros  would  appear  later  in  mem- 
ory, signaling  the  end  of  line  20  and  the  new  end 
of  the  program.  {Try  this  later  to  see  for  yourself.) 
So>  to  merge  programs,  we  yimply  have  to  make 
sure  that  we  load  in  (he  new  section  at  the  address 
of  the  middle  zero  (2055,  in  our  example)  within 
the  three  zeros  which  signal  the  end  of  our  original 
program.  What  we  need  to  do  is  raise  the  floor  of 
BASIC  to  this  new  address,  load  the  section  to  be 
merged,  nnd  then  lower  the  floor  to  its  original 
value  (here,  2049). 

Tinkering  With  BASIC 

Raising  the  floor  of  BASIC  is  easy.  The  new  ad- 
dress is  simpiv  POKP.d  into  addresses  43  and  44 
in  low-byte,  high-bvte  order.  (HI  =  INT  (AD- 
DRESS#/256)  :LO  =  ADDRESS#-256*HL)  Finding 
this  new  address  is  another  m.itter,  but  fortu- 
nately, this  turns  out  to  be  easy  as  well. 

As  1  mentioned  above,  BASIC  needs  to  know 
where  it  is  safe  to  begin  to  store  its  variables.  In 
other  words,  BASIC  needs  to  know  the  first  ad- 
dress to  come  after  the  three  zeros  which  enci  the 
program.  Hence,  the  computer  stores  this  address 
in  a  pair  of  memory  locations  in  the  usual  low-byte, 
high-byte  form.  In  the  64,  these  locations  are  ad- 
dresses 45  and  46. 


To  see  this,  enter  PRINT  PEEK(45),PEEK(46), 
and  out  should  come  the  pair  9,8.  Since  the  ad- 
dress 2057  is  the  first  address  to  follow  our  sample 
program,  and  2057  =  256*8 -H  9,  we  have  the  ex- 
pected result. 

Now  that  we  have  the  address  of  the  first 
location  after  the  end  of  the  program,  the  rest  is 
easy.  The  new  program  is  simply  loaded  into 
memory  two  places  before  this  location.  In  our 
example,  we  load  at  location  2055  (2057-2).  And 
that's  all  there  is  to  it. 

The  basic  idea  behind  Merger  should  now  be 
clear.  Everything  of  interest  is  packed  into  line  4. 
First,  for  any  program  which  begins  with  these 
lines,  the  new  floor  for  BASIC  is  computed  using 
the  contents  of  locations  45  and  46,  as  described 
above.  Next,  the  floor  of  BASIC  is  raised  to  the 
new  location.  As  a  result,  any  new  program  now 
loaded  will  start  right  at  the  tail  end  of  the  previous 
program  -  just  where  we  want  it. 

X  PRINT  "{CLR]{10  down] ";TAB{ 15) "merge?" 
: GETA? ! IFA$= " "THENFORI=0TO500 :NEXT : GOT 
01 

2  IFA.$<>"y"THEN5 

3  PRINT" [CLRl (10  down} ";TAB(5) "LOAD  YOUR 

ADDITION. {2  SPACES iTHEN  POKE  43,1  AND 
44,8." 

4  E=256*PEEK(46)+PEEK(45)-2:H=lNT(E/2  56} 
jL=E-256*H: POKE43,L: P0KE44,H:END 

5  REM  m 


ACCOLADE  COMPUTER  PRODUCTS 


HARDWARE 

Commodore  64 $419.95 

1525~E  Printer S329.95 

1515  Disk  Drive S329.95 

BMC  Color  Monitor  S349.95 

Star  Micronics 

Parallel  Interface $69.95 

Gemini  10 $329.95 

Gemini  15 S536.95 

24K  Golden  Ram $149.24 

Vic  Rabbit   S39,95 

Wico  Joystick $22.50 

Wico  Joystick  "Red  Ball"  $25.00 

HES  Sound  Box $12,50 

BOOKS 

Commodore  Reference  Guide  $19.50 

VIC  Reference  Guide $16.50 

1st  Book  of  VIC $9,50 

2nd  Book  of  VIC $12.95 

1st  Book  of  Commodore  64    $12.95 
Tricks  for  Vies $9  95 


SOFTWARE  (COMMODORE  64) 


Avalon  Hill 

B1  Nuclear  Bomber $12.00 

Midway  Campaign $12  00 

Nortti  Atlantic $1 2.00 

Nuke $12.00 

Planet  Miners  312.00 

Andromeda  Conquest  $13.50 

Broderbund  Software 

Ctioplifter 326.95 

David's  Midnigtit  Magic $33.95 

Sea  Fox $29.95 

Serpentine $29.95 

HES 

HESMON  64 $29.95 

HES  Writer  64 $33.95 

Royal 

Quick  Brown  Fox $59.95 


$29.95 


Sierra  on  Line 

Frogger  (disk) 

Sirius 

Blade  of  Blackpoole $29.95 

Spinnaker 

In  Searcti  of  the 

Most  Amazing  Tt>tng  (disk)    $29.95 

Synapse 

Ft  Apocalypse $26.95 

Survivor $26.95 

Pharoh's  Curse $26,95 

UMI 

Renaissance  $29.95 

NO  REFUNDS  ON  OPENED  SOFTWARE 


ACCOLADE  COMPUTER  PRODUCTS 

4858  Coronado  Avenue 

San  Diego,  CA  92107 

(619)  223-8599 


Dealer  inquiries  invited 

C.1li<omifl  rpsidenls  i^tiii  ti'^u  Sales  Tflx 

Add  S3  OOfor  shipping  afxj  handling  (e*cp[3t  hardware,  adri  :i^n  of  pfice 

COD  Charfjt?  SI  50  ~  C  O  D  's.  Ca'shKfTS  Clieclisor  Money  Ofttcr^only 

We  Rccepl  Money  Ordf?rs.  C.ISJifers  Chocks, 

per^tinal  checks  mus(  (aki'  2  weeks  10  clp^f 

For&ign  otOen  paicS  <fl  US  Juntas  .itJrt  Vj  00  lof  shipping  and  hflndling 


The  Automatic  Proofreader 


•  IMPORTANT:  We  added  a  POKE  to  the  "Automatic 
Proofreader"  (October)  to  protect  it  from  being  erased 
when  you  LOAD  another  program  from  tape.  The 
POKE  does  protect  the  Proofreader,  and  the  Proof- 
reader itself  is  not  affected.  However,  a  quirk  in  the 
VIC'20's  operating  system  means  that  programs  typed 
in  with  the  Proofreader  and  SAVEd  to  tape  cannot  be 
LOADed  properly  later.  If  you  LOAD  a  program 
SAVEd  while  the  Proofreader  was  in  memory,  you  see 
?LOAD  ERROR.  This  applies  only  to  VIC  tape  SAVEs 
(disk  SAVEs  work  OK,  and  the  quirk  was  fixed  in  the 
64).  The  solution  is  this  special  LOAD  procedure: 

1.  Turn  the  power  off,  then  on. 

2.  LOAD  the  program  from  tape  (disregard  the 
?LOAD  ERROR). 

3.  Enter:  POKE45,PEEK{174):POKE46,PEEK 
(175):CLR 

4.  ReSAVE  the  program  to  tape. 

The  program  wiU  LOAD  just  fine  in  the  future.  This 
month,  the  Proofreader  has  been  updated  to  prevent 
this  problem.  It  also  has  been  improved  in  other  ways. 
Please  observe  these  new  procedures: 

1.  After  first  entering  the  Proofreader,  SAVE  it 
before  typing  RUN,  Tlio  new  Proofreader  erases  its 
BASIC  loader  from  mem  or)'  when  first  activated. 

2.  The  new  Proofreader  checks  itself  for  typing 
errors  in  the  DATA  statements  when  first  RUN. 

3.  The  new  version  now  works  on  both  the  VIC 
and  64.  Since  the  POKE  to  protect  the  Proofreader  has 
been  removed  for  the  VIC's  sake,  when  using  tape  you 
must  reLOAD  the  Proofreader  and  RUN  it  whenever 
you  tj'pe  in  a  new  program. 

4.  SAVE  to  tape  wipes  out  the  Proofreader,  so 
press  RUN/STOP-RESTORE  before  SAVE. 

We  strongly  recommend  that  you  type  in  the  new 
version  of  the  Proofreader  and  discard  the  old  one. 
We  apologize  for  any  inconvenience  this  may  have 
caused  you. 


"The  Automatic  Proofreader"  will  help  you  type  in  program 
listings  from  COMPUTEI's  Gazette  without  typing  mistakes.  It 
is  a  short  error- checking  program  that  hides  itself  in  memory. 
When  activated,  it  lets  you  know  immediately  after  typing  a 
line  from  a  program  listing  if  you  have  made  a  mistake. 
Please  read  these  instructions  carefully  before  typing  any 
programs  in  COMPUTEt's  Gazette. 

Preparing  The  Proofreader 

1.  Using  the  listing  below,  type  in  the  Proofreader. 
Watch  out  for  typing  an  1  instead  of  a  1,  or  an  O  instead 
of  a  0,  exfra  commas,  etc. 

2.  SAVE  it  on  tape  or  disk  at  least  twice  before  nimtUig  it 
for  the  first  lime.  If  you  mistype  the  Proofreader,  it  may 
cause  a  system  crash  when  you  first  run  it.  By  SAVEing 
a  copy  beforehand,  you  can  reLOAD  it  and  hunt  for 
your  error.  Also,  you'll  want  a  backup  copy  of  the  Proof- 
reader because  you'l!  use  it  again  and  again  -  every 
time  you  enter  a  program  from  COMPUTt^l's  Gazette. 

3.  RUN  the  Proofreader.  It  will  be  POKEd  into  a  relatively 
safe  area  of  memory,  the  cassette  buffer. 

4.  Type  RUN  to  activate  the  Proofreader.  If  you  ever 
need  to  reactivate  it,  just  enter  the  command  SYS  886 
and  press  RETURN. 


Using  The  Proofreader 

All  VIC  and  64  listings  in  COMPUTEI's  Gazette  now  have  a 
checksum  tjt/miwr  appended  to  the  end  of  each  line,  for  example 
"-.rem  123".  Don't  enter  tliis  statement  wlwn  typing  in  a  program. 
It  is  just  for  your  information.  The  rem  makes  the  number 
harmless  if  someone  does  type  it  in.  It  will,  however,  use  up 
memory  if  you  enter  it,  and  it  will  confuse  the  Proofreader, 
even  if  you  entered  the  rest  of  the  line  correctly. 

When  you  type  a  line  from  a  program  listing  and  press 
RETURN,  the  Proofreader  displays  a  number  at  the  top  of 
your  screen.  This  checksum  number  muat  matclt  tlw  checksum 
number  in  the  printed  listing.  If  it  doesn't,  it  means  you  typed 
the  line  differently  than  the  way  it  is  listed.  Immediately 
Techeck  your  typing.  Remember,  don't  type  the  rem  state- 
ment with  the  checksum  number;  it  is  published  only  so  you 
can  check  it  against  the  number  which  appears  on  your  screen. 

The  Proofreader  is  not  picky  with  spaces.  It  will  not 
notice  extra  spaces  or  missing  ones.  This  is  for  your  con- 
venience, since  spacing  is  generally  not  important.  But  occa- 
sionally proper  spacing  is  important,  so  be  extra  careful  with 
spaces,  since  the  Proofreader  will  catch  practically  everything 
else  that  can  go  wrong. 

There's  another  thing  to  watch  out  for:  if  you  enter  the 
line  by  using  abbreviations  for  commands,  the  checksum 
will  not  match  up.  But  there  is  a  way  to  make  the  Proofreader 
check  it.  After  entering  the  line,  LIST  it.  This  eliminates  the 
abbreviations.  Then  move  the  cursor  up  tn  the  line  and  press 
RETURN.  It  should  now  match  the  checksum.  You  can  check 
whole  groups  of  lines  ttiis  way. 

When  you're  done  with  the  Proofreader,  disable  it  by 
pressing  RUN/STOP-RESTORE  (hold  down  the  RUN/STOP 
key  and  press  RESTORE).  If  you  need  it  again,  enter  SYS 
886.  It  will  then  be  ready  once  again  to  act  as  your  personal 
typing  aid.  However,  sometimes  (he  Proofreader  can  l;>e 
wiped  out  of  memory.  In  this  case,  you'll  have  to  reLOAD 
the  Proofreader  from  tape  or  disk. 

Automatic  Proofreader  For  VIC  And  64 

100  PRINT" tCLR) PLEASE  WAIT. , . " :FORI=a86TO 
1018:  READA  t  CK=CK-t-A :  POKE  I ,  A :  NEXT 

110  IP  CK<> 17539  THEN  PRINT" { DOWN} YOU  MAD 
E  AN  ERROR": PRINT" IN  DATA  STATEMENTS. 
"  :END 

120  SYS886:PRINT"{CLR3 {2  DOWN) PROOFREADER 
ACTIVATED. " :NEW 

886  DATA  173,036,003,201,150,208 

892  DATA  001,096,141,151,003,173 

898  DATA  037,003,141,152,003,169 

904  DATA  150,141,036,003,169,003 

910  DATA  141,037,003,169,000,133 

916  DATA  254,096,032,087,241,133 

922  DATA  251,134,252,132,253,008 

928  DATA  201,013,240,017,201,032 

934  DATA  240,005,024,101,254,133 

340  DATA  254,165,251,166,252,164 

946  DATA  253,040,096.169,013,032 

952  DATA  210,255,165,214,141,251 

958  DATA  003,206,251,003,169,000 

964  DATA  133,216,169.019,032,210 

970  DATA  255,169,018,032,210,255 

976  DATA  169,058,032,210,255,166 

982  DATA  254,169,000,133,254,172 

988  DATA  151,003,192,087,208,006 

994  DATA  032,205,189,076,235,003 

1000  DATA  032,205,221,169,032,032 

1006  DATA  210,255.032.210,255,173 

1012  DATA  251,003,133.214,076,173 

1018  DATA  003 
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THE  BEGINNER'S  CORNER 


C  REGENA 


DATA,  READ 
And  RESTORE  Statements 


By  now  you  have  typed  in  programs  from  COM- 
PU'lt-:!'s Cizfttc  and  probably  liave  them  running 
for  your  own  use.  If  you  have  had  any  h-ouble, 
the  most  likely  place  for  errors  (other  than  simple 
typing  errors  that  are  easily  recognized)  is  in 
DATA  statements.  Thi.s  month  we'll  discuss  some 
data  examples  that  will  help  you  understand  how 
the  data  is  used  and  why  typing  the  DATA  state- 
ments exactly  is  so  important.  If  you  do  get  some 
errors  involving  data,  you  can  follow  the  com- 
puter's RESTORE  and  READ  process  tt)  pinpoint 
trouble  spots. 

DATA  statements  are  used  in  combination 
with  READ  statements.  Generally/  fewer  program 
statements  can  be  used  in  a  DATA-READ  proce- 
dure than  using  "assignment"  (I.CT  or  A  =  4  type) 
statements.  A  DATA  statement  starts  with  the 
line  number,  then  the  word  DATA  (which  may 
be  abbreviated  D  shift-A),  then  numbers  or  words 
separated  by  commas.  A  DATA  statement  may 
not  be  combined  with  any  other  statements  for 
the  line  number.  A  DATA  statement  may  be 
placed  anywhere  in  the  program.  If  the  computer 
comes  to  a  DATA  statement,  the  statement  is 
ignored  until  a  READ  statement  is  encountered. 

When  the  computer  comes  to  the  first  READ 
statement,  it  then  looks  for  the  first  DATA  state- 
ment and  assigns  the  value  in  the  DATA  statement 
to  the  variable  in  the  READ  statement.  Numbers 
or  strings  may  be  used,  and  all  items  are  separated 
by  commas.  You  may  RHAD  one  or  any  number 
of  items.  When  the  computer  meets  another  I^EAD 
statement,  the  computer  will  read  the  very  next 
data  item  which  hasn't  been  used,  whether  it  is  in 
the  same  DATA  statement  previously  used  or 
not.  The  computer  keeps  track  oi  where  it  is  in  a 
series  of  data  items.  Let's  look  at  an  example, 

150    COMPUWs  GoieUe    November  19B3 


tOREADA,B,C,D,E,F  These  three  WA  =  3 
20  DATA  .1,4,7,2,7,8  tinea  are  20  B  =  4 

30I'RINTA  +  B,C-D,E*F     equ/vj/cnl  to:  ^(\  C  =  7 

4013  =  2 

50E  =  7 

60  F  =  S 

70 1'KINT  A  +  B,C-D,E*F 

When  the  computer  executes  line  10,  the 
instructions  are  to  read  and  assign  values  to  the 
variables  whose  names  are  A,  B,  C,  D,  E,  and  F. 
The  computer  finds  the  values  in  the  DATA  state- 
ment, line  20.  The  computer  assigns  the  first  data 
item  to  A,  the  second  data  item  to  li,  and  .so  forth 
according  to  the  READ  statement.  You  can  try 
typing  the  DATA  statement  as  line  5  or  line  35 
instead  of  line  20,  and  you'll  see  it  doesn't  matter 
where  the  DATA  statement  is  located.  If  you  have 
several  READ  statements  and  several  DA  TA  state- 
ments, however,  then  your  DATA  statements 
must  be  in  the  proper  sct]uence  matching  the 
READ  statements,  but  it  doesn't  matter  where 
they  are  placed  in  the  program. 

It  also  doesn't  matter  if  you  type  a  few  extra 
numbers  in  the  DATA  statement;  tlie  extra  items 
will  just  be  ignored  until  another  READ  statement 
needs  them.  However,  vou  must  have  enough 
items  to  satisfy  the  READ  statement.  If  you  have 
too  few  items,  you  will  get  an  OUT  OF  DATA 
error. 

Matching  Variables  To  Data 

Another  stipulation  is  that  you  need  to  match 
strings  with  string  variable  names.  If  you  use  a 
string  variable  in  the  READ  statement,  the  item  in 
the  DATA  statement  will  become  the  value  for 
the  string  variable  (and  it  may  be  a  number  or 
alphabetic  characters  or  symbols).  If  you  want  to 
READ  a  numeric  variable,  vou  must  have  a  cor- 


VISA- 


COMPUTER  MAIL  ORDER : 


UIC^20 


Cz.  commodore    COMMODORE  64. 

^COMPUTER     tto^g 

HARDV\/ARE    **^ 


1525  80  Column  Printer.... S219.00 

1 600  VIC  Modem ■  - ■  ■  .S59.00 

1 61 0  VIC  Term  40 S49.00 

1 650  AD/AA  Modem S89.O0 

1 701  1  4"  Color  Monitor S249.00 

1311  Joysticks  (each) 55.89 

1312  Paddles S1 1.99 

1 1 1 0  VIC  8K $42.00 

1 1  1  1  VIC  1 6K $59.00 

1 01 1  nS-232  Interface S42.00 

121 1  Super  Expander S53.00 

PRINTERS 

Epson  IMX80FT.  MKIOO.  RX80.  FXBO.  FX100I CALL 

Okidata  (82.  as.  84.  92,  93) -  CALL 

star  Gemini  10X S299.00 

Smitti  Corona  TP-1    S469.00 

C.lloh  Prowriter8510P S379.00 

C.ltoh  Gorilla 5209,00 


1541 

SINGLE  DISK  DRIVE 


SS4S 


1530 

□ATASETTE 

ffl  __  __,ao 


1520 

COLOR 
PRINTER/PLOTTER 


SOFTWARE 


cammadara 

190e  Super  AlE«fl SI  4.00 

T910  Radar  RatRacA St4.0O 

1917  VooOtM  Castle S19.0Q 

t922Ciisnii[:Cruni:rier  ...111  00 

1923  Gorl »)7.00 

i924  0magB  Hacv Si  7.00 

1 10  VIC  Ra(er«nc<i  Guide. ..  Si  5.00 
CBM04FlererenceGul[le...S18.00 

EASY  BuaiiMEae 

SERIES 

C-e4  Dlsttl 

f  ssyCsIc  64 S59.00 

Easy  Finance  64 $19.00 

EasyMail  64 » 1 9.00 

eesyScripl  S4 S39.00 

Word/Nama  Maciijne S  18.00 

PROOPAMMER  BEniES 

C.64  Oititt 
Aiiarnblaf, .,......,,.. ...(IB. 00 

L09D ,..,,,$39.00 

Pilot 139.00 

Pal  Emulilor SIS.OO 

Screen  Editor., Sia.OO 

Video/ Mudc  Suppofl.. .  .SIS. 00 
ARTS  MUSICSEPIES 

C.e4  Dilkl 

Mu£ic  Machina  StO.OO 

Music  Compaaar SI  6-00 

Hata  Muiic  I S3S.O0 

FLOPPY  □ISKB 

Maiall S32.O0 

Vaitiatuni I2B.O0 

Elapliant SIB. 95 

CAnoco, 

LlBht  Pan S32.00 

Cassette  InieHace S29.O0 

Parallai Prinlerlntarrace  . . . SB9.00 
3-Sltjt  VIC  Expansion 

Interface S32.O0 

8.SI0t  VIC  Expansion 

Intarface S79.O0 


APTWIDPX 
C.B4  Cassettes 

Bridge  3.0 S14.95 

C.84/VIC  20  Cassattas 

Teachat  iPat Sn.9S 

BRDO  E  RB  U IMID 
VIC  20  Cflssattas 

Manian  Raid S1B.0O 

Stinrk  Trap SiB.OO 

Multlsound  Synttiasixar. . .  S1  B.OO 

COMMERCIAl.  DATA 

VIC  20  Cassettes 

Motor  Mouse-. S23-00 

CantlpQda S23.00 

Road  Toad S23.00 

C-84  Cassettes 

Road  Toad S23-00 

CREATIVE  BOPTMfARE 
VIC  20  Caatettes 

Hon^a  FInanca .S1B.0O 

tiome  InventorY - . .  .116-00 

VIC  20  Cam  Id  gas 

Attio  Blltl S29-00 

Olach  )«ol* S29.00 

Traittman S29-00 

Chopllftar S29-Oa 

EPYK 
VtC  20  Cassattas 

Sword  ol  Fargoal S24.00 

Rescue  at  Rigal S24.00 

QUICK  BROWN   FOX 
VIC  20Canrldflea 

Word  Processor .....S4g.00 

UMI 
VIC  30  Cartridges 

Amok ,  S30.0O 

Metaor  Run  S40.00 

Allan  Bllli S30.00 

VIC  20  Cassettes 

Vllerm  A SIB-OO 

Tna  Allan SIB.OO 


HE8 
VIC  20  Casaattem 

Tors »14.00 

Skier,- t14-95 

Tank  Win, S14.95 

Pak  Bomtiar «12.9S 

0am  Bomber SI  2.9S 

Maia  ol  Hlkor S14.9S 

Ljier  Blitz S14.as 

Plnball Stl.eS 

Tank  Trap S14-0S 

VIC  20Canrldgas 

VIC  Fortll S47.95 

HES  Mon S29-00 

H6S  Wrilat S29-00 

Aggressor S31 .95 

Synthasound S47,95 

Shamut ,,,,.,, (29-00 

Protector S32-0O 

Turtle  Crapiilcs ...131.95 

C'64  Canrldgei 

HES  Mon t29.0O 

HES  Wnlei SJS-00 

NUFEKOP 
VIC  20  Caisetlas 

Allan  Panic SI 0,00 

Race  Fun.Drag  Race SIB.OO 

The  Catup -..,-., SlO-00 

Eiterminalor--- .-,.-..-.  -St  9-00 

C-G4  Cass  atlas 

3-D  Man SIB.OO 

ROMOX 
Prlrices»andProg|20}  -..S24.O0 

Antaaier  I20.'e4i S2B.O0 

Typo  <20/S4| S2B.O0 

Willi  Kid  (20/64) S2B.O0 

RAINBOW 

C'64  Disks 

Personal  FInanca  .--.--.  ,S4a-00 

Writer's  Astialani  .,,.,,.  ,S9S-00 


MICROaPEC 

VIC  20  Cassettes 
Spelling  Bee. 
Grades  2,  3,  4,  5,  or  6  ...,SS.OO 

Matti  Drill SS.OO 

Portfolio  Manager 118.00 

Data  Manager 118.00 

VIC  30  Disks 

Canarel  Ledger .....SAft.OO 

Mailing  List  Manager S3S.O0 

Invantory  Package S69.00 

Payroll S6D.O0 

Data  Base-.-.-.,,.., S49,00 

C-64  Cassettes 

Black  Box 11 2.00 

Color  Sketeil S2D-00 

Ma1ct>  Maker-,, , StB,00 

C  64  Disks 
Mailing  List  Manager , 

tnyantory  Package 

General  Ledger ,,.,.., 
Data  Base  .,-...,..,.,. 

stack  Box StS  00 

Color  Sketch S2200 

Match  Maker S20.00 

TRONiy 

VIC  20  Cassettes 

Galactic  Bliti  St  9.95 

Swarm S22.95 

Sidewinder S22.g5 

VICTORY 

C'64/VIC  30  Cassettss 

Aihftnlure  Pak  143  ^maai- . .  SI  2,00 

Advent  ure  Pak  il|3garres). .  .SI  2.00 

Annitiilatlon 116.00 

Grave  Robber 11 1 .00 

Kongo  Kong ., S18,00 

Trek 11  1.00 

PROFEBBIONAL 

SOFTWARE 
Word  Pro  64 SSSOO 


,145.00 
-179-00 
-179  00 

-leg  00 


AST 


1-800. 6'{r8.55ff 


f-800-255-8950 


In  NV  call  t702l58B.S«S4  a*vl  I  loea  Ordat  status  •   SM  SBS4 
PO   8oiiCSB9.  Stalaline    NV  89449 
Lk.nodapositonC.O.O  orden  Pre  psidoroertrecaiverraesttipping 
|i»(mioimum  13  OOlshippinii  enr)  haoUling  on  all  C  0  0  and  eiedil  c..« >.,,....   ,.» 
,  lubfacl  to  availability  and  price  ctiange   Wa  qioch  manutatluier  \  iind  3*d  pafly 


I7I71327  9J75   napi    11063    Order  Statu! 
477  E    Third  Si     Willramtoon    PA  1  7701 


rlingparrodror 
It  charges  NV  i 


responding  number  in  the  DATA  statement.  If  the 
computer  finds  an  alphabetic  character  or  symbol 
you'll  get  a  BAD  DATA  error. 

Here's  an  example  using  string  and  numeric 
expressions: 

10    FOR   I-l    TO   4 

20    READ    NAME$,AGE,C$ 

30    PRINT 

40  PRINT  NAMES;"  IS  " ;AGEr "YEARS  OLD," 

50  PRINT  "FAVORITE  COLOR:  " ; C$ 

60  NEXT  I 

70  DATA  RICH,12,BLACK,BOB,7,BLUE,RANDY,3 

80    DATA  GREEN, GRANT, 3, RED 

This  example  illustrates  a  process  repeated 
several  times.  Three  variables  are  read  each  time, 
NAMES,  AGE,  and  CS.  The  first  time  through  the 
program  loop,  the  data  items  arc  read  and  as- 
signed as  follows.  NAME$  =  "RICH",  AGE  =  1 2, 
and  C$  =  "BLACK".  Each  time  through  the  loop 
three  more  items  are  read.  Note  that  it  doesn't 
matter  if  all  three  items  are  not  in  the  same  DATA 
statement.  Each  DATA  statement  may  consist  of 
one  item  or  several  items  separated  by  commas, 
although  it  saves  memor)'  to  put  as  many  items  as 
possible  in  each  DATA  statement.  The  computer 
accepts  up  to  four  VIC  or  two  Commodore  64 
screen  lines  for  each  program  line.  Be  sure  you  do 
not  put  a  comma  at  the  end  of  the  list  of  items. 

A  common  use  of  DATA  and  READ  state- 
ments is  to  read  variables  into  an  array  (sub- 
scripted variables).  An  example  is: 

10  FOR  1=0  TO  10 

20  READ  A{I) 

30  NEXT  I 

40  DATA  7,4,3,5,6,2,7,3,8,5,3 

The  first  time  through  the  loop,  I  is  zero  and 
A{0)  will  be  given  the  value  of  7,  the  first  data 
item.  The  second  time  through  the  loop  Hs  in- 
cremented to  1,  and  A(l)  is  assigned  4.  The  process 
continues. 

Saving  Memory  And  Time 

If  you  Hke  to  write  music  on  your  computer,  you 
may  find  using  DATA  statements  is  a  way  to  play 
many  notes  without  writing  too  many  program 
lines.  In  the  following  examples  I  have  not  made 
the  DATA  lines  as  long  as  they  could  be;  you  can 
put  as  many  items  in  one  line  as  there  is  room.  In 
these  examples.  Line  10  turns  on  the  volume.  Lines 
20-40  set  up  different  variables  for  creating  sounds 
on  the  Commodore  64.  Lines  50-110  are  the  pro- 
cedure to  READ  the  note  t)r  lone  number  and  the 
length  from  the  DATA  statements,  then  play  the 
note.  The  length  is  determined  in  line  90. 


Commodore  64  Version 

10 

20 
30 
40 

POKE    54296,15 
POKE    54^7  7,4 
Vl=54273 
V2=54272 

152 
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50  FOR  C=l  TO  14 

60  READ  N1,N2,L 

70  POKE  VI, NX: POKE  V2,N2 

80  POKE  54276,17 

90  FOR  D=l  TO  100*L:NEXT  D 

100  POKE  54276,16 

110  NEXT  C 

120  POKE  54296,0 

130  DATA  34,75,1,34,75,1,51,97,1,51,97 

140  DATA  1,57,172,1,57,172,1,51,97,2 

150  DATA  45,198,1,45,198,1,43,52.1 

160  DATA  43,52,1,38,126,1,38,126,1 

170  DATA  34,75,4 

180  END 

VIC-20  Version 

10  POKE  36878,15 

50  FOR  C=l  TO  14 

60  READ  N,L 

70  POKE  36876, N 

90  FOR  D=l  TO  100*L;NEXT  D 

100  POKE  36876,0 

110  NEXT  C 

130  DATA  195,1,195,1,215,1,215,1 

140  DATA  219,1,219,1,215,2,209,1 

150  DATA  209,1,207,1,207,1,201,1 

160  DATA  201,1,195,4 

180  END 

You  may  also  like  to  try  graphics  using  DATA 
and  READ  statements.  To  POKE  graphics  onto 
the  screen,  refer  to  the  user's  guide  that  came 
with  your  computer.  Look  at  the  screen  and  color 
memory  maps,  page  144  for  the  VIC-20  and  pages 
138-39  for  the  Commodore  64.  These  maps  give 
you  the  location  numbers.  I  usually  sketch  a  pic- 
ture on  graph  paper  corresponding  to  these  maps. 
The  character  numbers  that  you  POKE  or  place 
on  the  screen  are  called  screen  codes  or  screen 
display  codes  and  are  on  pages  141-42  in  the  VIC- 
20  manual  and  pages  132-34  in  the  64  manual. 
The  following  sample  programs  clear  the  screen, 
then  display  16  graphic  characters  to  draw  a 
picture, 

Line  2  in  the  Commodore  64  version  changes 
the  screen  to  white.  Line  5  clears  the  screen.  Lines 
10-50  POKE  the  graphics  on  the  screen,  and  lines 
60-90  contain  the  data  for  the  graphics.  Line  20 
READs  S,  the  screen  location,  and  C,  the  screen 
character  code  number,  then  line  30  places  that 
graphic  character  on  the  screen.  Line  40  assigns 
yellow  to  that  character's  location. 

VIC  Face 

5    PRINT" ICLR}" 

10    FOR    1=1    TO    16 

20    READ    S,C 

30    POKE    S,C 

40    POKE    S+30720,7 

50   NEXT    I 

60    DATA   7865,85,7866,67,7867,67,7868,73 

70    DATA   7887,66,7888,81,7889,81,7890,93 

80    DATA    7909,66,7910,74,7911,75,7912,93 

90    DATA   7931,74,7932,64,7933,64,7934,75 

100    END 


Write  For  FREE  Cataloo 


Cull  your  order  rn  and 
gsl  a  FREE  program 


NEW 


Call  your  order  in  «nd 
get  a  FREE  program 


Write  For  FREE  Catalog 


(602)  855-3357 
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SNAKE  OUT 
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64  Face 

2    POKE    53281,1 

5    PRINT    "{CLR}" 

10    FOR    1=1    TO    16 

20    READ    S,C 

30    POKE    S,C 

40  POKE  S+54272,7 

50  NEXT  I 

60  DATA  1402,85,1403,67,1404,67,1405,73 

70  DATA  1442,66,1443,81,1444,81,1445,93 

80  DATA  1482,66,1483,74,1484,75,1485,93 

90  DATA  1522,74,1523,64,1524,64,1525,75 

100  END 

The  RESTORE  Statement 

The  RESTORE  statement  tells  the  computer  to 
RESTORE  the  data  and  start  with  the  very  first 
data  item  on  the  next  READ  statement.  You  may 
want  to  use  the  RESTORE  statement  if  you  want 
to  do  a  procedure  more  than  once  but  hate  typing 
numbers  in  DATA  statements,  [f  you  program  a 
song,  you  can  play  the  song  more  than  one  lime 
by  putting  a  RESTORE  statement  before  the  first 
statement  that  reads  the  first  note,  and  put  the 
whole  procedure  in  a  FOR-NEXT  loop  for  the 
number  of  times  you  want  the  song  to  play,  or  a 
GOTO  loop  that  plays  continuously. 

Let's  look  at  an  example.  Suppose  you  have 
just  drawn  a  face  with  one  of  the  above  pro- 
grams. Now  you  want  another  face  in  another 
section  of  the  screen.  The  screen  characters  used 
will  be  the  same,  and  the  relative  positions  of  the 
characters  will  be  the  same.  If  we  would  like  to 
use  the  same  DATA  statements  we  ah'eady  have 
in  the  program,  we  can  RESTORE  the  data  for  the 
next  procedure.  Try  it  by  adding  these  lines  to  the 
"VIC  Face"  or  "64  Face"  program  above. 

92  RESTORE 

93  FOR  1=1  TO  16 

94  READ  S,C 

95  POKE  S+104,C 

96  POKE  S+104-t-30720,3 

97  NEXT  I 

For  the  Commodore  64,  change  line  96  to: 
96    POKE   5+104+54272,3 

With  a  little  practice  and  practical  experience 
you'll  be  able  to  sec  patterns  in  your  work  and 
learn  to  use  DATA  and  READ  statements  along 
with  RESTORE  statements  in  the  most  efficient 
way. 

Debugging 

1  mentioned  that  1  think  DATA  statements  are  the 
most  likely  place  to  have  an  error  when  you  are 
typing  in  a  program  from  a  published  listing.  Here 
are  some  suggestions  to  help  you  find  the  error. 
When  the  program  slops  with  an  error  mes- 
sage, you  can  PRINT  the  values  of  any  variable 
and  the  computer  will  lell  you  the  current  value 
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of  that  variable.  As  soon  as  you  edit  the  program 
{make  changes  or  add  or  delete  a  line),  the  vari- 
ables will  be  zero,  so  PRINT  the  values  first. 

Let's  say  you  are  trying  to  RUN  the  VIC  Face 
program  above  (the  first  version  without  the  RE- 
STORE lines).  Now  suppose  the  program  prints 
part  of  the  face,  then  stops  with  an  error  message. 
First,  you  can  look  to  see  how  much  of  the  face 
appeared  before  the  error.  If  about  half  the  face 
got  printed,  then  the  first  half  of  the  DATA  state- 
ment items  are  OK.  You  may  also  type  PRINT  I 
and  press  RETURN,  and  the  current  value  of  I 
will  be  printed.  You  may  also  PRINT  S,C  to  see 
what  the  values  of  S  and  C  are.  S  should  be  a  four- 
digit  number  starting  with  7,  and  C  should  be  a 
two-digit  character  number.  If  you  know  the  value 
for  I  and  the  face  looks  all  right  as  drawn  so  far, 
you  can  count  the  number  of  pairs  of  numbers 
that  you  know  are  OK  lo  try  lo  pinpoint  the  trouble 
area.  You  may  also  list  certain  line  numbers.  For 
example,  type  LIST  60-90,  then  press  RETURN  to 
see  the  DATA  statements. 

When  you  list  the  DATA  statements,  you  can 
compare  the  screen  listing  to  the  published  listing. 
Make  sure  you  distinguish  between  the  number 
zero  and  the  letter  O.  Make  sure  you  have  the 
right  number  of  commas  in  the  right  order. 

If  you  gel  an  OUT  OF  DATA  error,  the  com- 
puter has  read  all  the  data  items  but  needs  more. 
List  the  DATA  statements  and  make  sure  you 
have  the  right  number  of  commas.  You  should 
also  check  any  program  statements,  such  as  FOR 
statements,  to  make  sure  the  numbers  are  typed 
correctly.  The  program  may  be  trying  to  make  too 
many  loops.  In  the  Face  programs,  you  could 
LIST  10  to  make  sure  line  10  ends  with  a  16  and 
not  a  17. 

If  you  get  a  BAD  DATA  error,  it  means  the 
computer  was  trying  to  read  a  value  for  a  numeric 
variable  but  the  DATA  statement  contained  a 
string.  Again,  check  for  commas  in  the  right 
places.  You  may  also  try  PRINTing  some  previous 
variables  to  see  the  latest  correct  value. 

Bake  A  Cake 

This  program  illustrates  the  use  of  DATA,  READ, 
and  RESTORE  statements  in  a  recipe  file.  First,  you 
may  go  through  a  list  of  ingredients  and  press  Y 
(yes)  if  you  have  the  ingredient  or  N  (no)  if  you  do 
not  have  I  he  ingredient.  When  Ihe  inventor)'  list  is 
complete,  the  computer  program  will  tell  you  which 
cakes  can  be  made  with  the  ingredients  you  have. 
You  may  then  choose  a  cake  recipe,  and  that  recipe 
will  be  printed  on  the  screen.  You  then  have  the 
option  to  convert  the  recipe.  If  you  would  like  to 
convert  the  recipe,  enter  a  number  or  decimal  frac- 
tion -  such  as  3  to  triple  the  recipe  or  .5  to  halve  the 
recipe.  The  converted  recipe  will  be  printed. 
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For  convenience  in  programming  (especially 
witli  the  limited  memory  of  the  VlC-20),  the 
amounts  in  the  recipes  arc  given  in  decimals.  For 
example,  2/3  cup  sugar  is  written  as  .67  c.  sugar. 
In  the  Commodore  64  version  you  may  want  to 
change  the  decimals  to  fractions. 

Tlie  DATA  statements  in  lines  101-107  contain 
the  measure,  then  the  ingredient,  for  25  ingredients. 
Line  3  READs  A$,  the  measure,  and  B$(N,0),  the 
name  of  the  ingredient,  then  assigns  I$(N)  equal 
to  the  measure  plus  a  space  plus  the  name  of  the 
ingredient.  By  the  way,  that's  a  zero  in  the  sub- 
script for  B$.  B$  is  used  in  the  inventory  list,  and 
1$  is  used  in  printing  the  recipe.  Z  is  the  number 
of  ingredients  minus  one  (because  the  subscripts 
start  with  the  number  zero). 

As  you  are  typing  the  DATA  statements,  you 
may  notice  two  or  more  commas  together  with 
nothing  between  them  {,,,).  Be  sure  you  gel  the 
right  number  of  commas  as  you  are  typing.  This 
indicates  a  null  string,  or  a  siring  variable  equal  to 
"  ".  You  may  also  use  "  "  in  your  DATA  statements 
(two  double  quote  marks  with  no  space  between). 

The  recipes  are  in  the  DATA  statements  in 
lines  109-123.  The  fir.st  item  is  the  name  of  the  cake. 
The  next  items  are  the  amounts  of  the  ingredients 
in  the  following  order:  cups  shortening,  cups  flour, 
cups  sugar,  cups  bniwn  sugar,  tsp.  baking  powder, 
tsp.  salt,  tsp.  soda,  cups  cherry  juice,  number  of 
cherries,  cups  bananas  (mashed),  cups  sauerkraut, 
cups  milk,  CLips buttermilk,  numberofeggs,  number 
of  egg  whites,  tsp.  red  food  coloring,  ounces  of 
chocolate,  tbsp.  cocoa,  tsp,  vanilla,  tsp.  cinnamon, 
tsp.  nutmeg,  tsp.  vinegar,  cups  salad  oil,  cups 
water,  and  cups  of  oatmeal.  The  DATA  will  con- 
tain a  null  string  if  the  cake  does  not  contain  that 
ingredient. 

An  example  is  the  first  part  of  line  109,  the 
data  for  banana  cake: 

109    DATA    BANANA,  .67,2.5,1.67, ,1,1, 1, ,  ,1,  , 
, .67,2, ,,,,,,,,, , , CHERRY    . . . 

The  name  of  the  cake  is  BANANA.  The  recipe 
is  .67  cup  shortening,  2.5  cups  flour,  1.67  cups 
sugar,  1  tsp.  baking  powder,  1  tsp.  salt,  1  tsp. 
soda,  1  cup  mashed  bananas,  .67  cup  buttermilk, 
and  2  eggs. 

Program  Explanation 

How  does  the  program  work?  To  print  a  recipe, 
the  data  is  RESTOREd  first,  then  the  first  50  in- 
gredients and  measures  are  read  and  ignored 
(line  73),  The  key  you  pressed  to  choose  a  recipe 
is  E$,  and  the  ASCII  code  will  be  65  for  A,  66  for 
B,  and  so  forth.  Lines  75-77  figure  out  which  recipe 
was  chosen  and  read  through  the  title  and  ingre- 
dients to  get  to  the  appropriate  recipe.  Line  79 
prints  the  title  of  the  cake.  Line  81  reads  the 
amount  from  the  DATA  statement.  If  the  amount 
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is  a  null  or  zero,  then  that  ingredient  is  not  printed. 
However,  if  there  is  a  value,  the  value  is  printed, 
followed  by  the  corresponding  measure  and  name 
of  ingredient  from  the  1$  array. 

Line  83  defines  variables  M(I)  for  measure 
and  C$(l)  for  ingredient  for  only  those  ingredients 
in  the  recipe.  These  values  are  used  in  printing 
the  converted  recipe,  lines  97-99. 

For  the  inventory  list,  the  computer  keeps 
track  of  your  Y  or  N  answers  in  the  B$(N,1)  array, 
where  N  varies  from  0  to  24  for  the  ingredients. 
Line  33  checks  to  see  if  an  N  is  stored  as  a  no  an- 
swer for  flour,  sugar,  or  salt.  If  any  one  of  these 
three  items  has  a  no,  then  no  cakes  can  be  baked. 
Y  is  a  variable  for  the  number  of  Y  answers,  and  if 
there  are  not  enough  ingredients  with  a  Y  answer 
you  cannot  make  a  cake  (checked  in  line  35). 

Line  47  RESTORES  the  data,  then  ignores  the 
first  50  items.  Lines  49-51  check  through  the  recipe 
for  each  cake.  If  there  is  an  amount  listed  for  an 
ingredient,  then  the  corresponding  B$(N,1)  value 
is  checked.  If  it  is  N  for  no,  then  you  are  lacking 
one  of  the  ingredients  required  for  the  cake.  The 
rest  of  the  ingredients  are  skipped  over  and  the 
computer  goes  to  the  next  recipe.  If  each  of  the 
required  ingredients  also  has  a  BS  value  of  Y  for 
yes,  then  the  cake  can  be  made  and  the  name  of 
the  cake  is  printed. 

These  are  real  recipes  that  really  work.  No 
baking  instructions  arc  given  because  there  isn't 
room  in  the  VIC-20  version,  but  usually  the  person 
baking  knows  how  to  bake  the  cake  and  just  needs 
to  be  reminded  of  the  amount  of  each  ingredient. 
In  case  you  want  to  try  these  recipes,  all  are  for 
cakes  to  be  baked  in  two  9-inch  layers.  Mix  the 
shortening  with  the  sugars,  then  add  the  di-y  in- 
gredients alternately  with  the  liquici,  then  add  the 
eggs  and  vanilla.  Bake  at  350  to  375  degrees. 

In  the  cherry  cake,  cut  up  the  cherries  before 
adding  to  the  mixture.  For  the  oatmeal  cake,  pre- 
pare the  oatmeal  separately.  While  the  oatmeal 
cools,  mix  everything  else,  then  add  the  oatmeal 
to  it.  The  wacky  cake  can  be  mixed  all  at  once. 
Just  dump  everything  into  one  big  bowl  and  mix 
it  up.  For  the  red  velvet  cake  combine  the  ingre- 
dients as  usual,  except  for  the  vinegar  and  soda. 
Mix  the  vinegar  and  soda  together  and  fold  into 
the  rest  of  the  batter.  The  sauerkraut  cake  is  worth 
trying-  just  don't  tell  anyone  what  it  is  until  after 
they  have  eaten  it.  Rinse  the  sauerkraut  well, 
then  chop  it  into  small  pieces  before  combining  it 
with  the  rest  of  the  cake  batter. 

Typing  In  The  Program 

The  VIC-20  version  is  very  close  to  full  memory.  Be 
sure  to  leave  out  ail  the  spaces  and  be  sure  to  use 
the  abbreviations  for  all  the  BASIC  words,  such  as  ? 
for  PRINT  and  D  shift-A  for  DATA.  If  you  need  to 
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8K  RAM  Memory  Expansion  Oortridge  . . .  S  40 

16KRAM 70 

24KRAM lOS 

VIC  3  Slot  Expander , 27 

VIC  6  Slot  Expander 70 

Gorf  (64  also) 30 

Omega  Roee 30 

Arcade  Joystick  -  Heovy  duty  w/2  firing 

buttons!  Gfeot  tor  the  VIC  or  64 25 

Auto  Clock 1 25 

MONITORS  -  GREAT 
RESOLUTION  (64  OR  VtC) 

CBM  1701  Color  Monitor S  249 

Amdek  Color  Plus 299 

Panasonic  TR-1 20  (w/speaker) .....      1 55 

Ponosonic  CT-IBO 279 

BMC  (green  screen) 95 

Video/Audio  Coble 15 

PRINTERS  -  LETTER  QUALITY 

CBM  6400,  40  cps SI 450 

Diablo  620,  25  cps 949 

Transtor  1 40  (serial) 1 395 

Tronstor  130, 1 6  cps  (auto  load, 

wp  features!) 769 

NEC  3500  Series 1600 

NEC  7700  Series 2350 

PRINTERS  -  DOT  MATRIX 

CBM  8023,  150  cps/grophics S  545 

CBM  4023  Printer 395 

Epson  EX  Printer,  1 60  cps 549 

Epson  MX-80  R  w/graRrox Colt 

Epson  FX-lOO 859 

Okidoto  82A,  1 20  cps  (serial 

and  porollel) 429 

NEC  8023A  (parallel) 429 

Okidota  92 659 

Stor  Gemini,  1  OX 329 

Star  Gemini,  15 499 

Tronstor  3?5  (til -res,  color) 575 

COMMODORE  BUSINESS 
SERIES 
SuperPet  (5  ionguoges, 

2  pfocsssors) S1059 

CBM  8032  Computer,  80  Column .  .     625 


CBM  Memory  Exponslon,  64K 259 

CBM  8050,  1  mg.  Dual  Drive 995 

CBM  8250,  2  mg.  Dual  Drive 1295 

CBM  D9060, 5  mg.  Hard  Disk 1 995 

CBM  D9090,  7,5  mg.  Hard  Disk  ....    2250 
CBM  2031,  170K  Single  Drive  (NeW)      295 

DC  Hayes  Smort  Modem 220 

BUSINESS  SOFTWARE-a032 

WordPro  4*  or  5* S  309 

InloPro 219 

Administrator 489 

VisiCoic  (expanded) 199 

BPI  A/R,  G/L,  Job  Cost,  Inventoiy, 

Poyroll eQ.325 

MasterCard,  Visa, 

Money  Order,  Bank  Check 
COD  (odd  S5)  accepted. 
Add  3%  surc^rge  tar  credit  cards. 
In  stock  items  shipped  within  48  hours. 
F .OB,  Dallas,  Texas  Qexos  Res.  odd  5*  tax) 
AJl  products  shipped  with  monufodufer's  worronty. 
Prices  are  subject  to  change  without  notice. 

TO  ORDER 

CALL  TOLL  FREE 

800-527-48fl3 

800-442-1 048 

(Wrttjin  Texas) 

Business  Hours 

Mon.-RI.  8to  6,  Sat.  10-2 

Wrtte  tor  free  catotog. 


SOFTWARE  OF  THE  MOHTH 

Mirage  Concepts 
Machine  Language  Dato  Bose 
2000  Chorocters  PL  Record 
200  Fields  Per  Record 
Multiple  Files  Per  Disk 

PRODUCT  OF  THE  MONTH 
INTERPOD  Ontelllgent  IE£E 

RS232,  serial  interface 

tarVICorC64) .,..S  179 


SJB  DISTRIBUTORS  INC. 

10520  Piano  Rnod,  Suite  206 

Dalkis,  Texas  75238 

(214)  343-1328 


edit  a  line,  be  sure  the  edited  line  also  contains  the 
abbreviations. 

Be  sure  you  copy  the  DA'l'A  statements  exactly 
for  the  correct  recipes.  'I'hcre  arc  no  spaces  except 
in  the  names  of  the  cakes,  li'  there  are  commas  to- 
gether, do  not  put  spaces  between  the  commas. 

For  the  Commodore  64  version,  please  add 
line  2  POKE  53281,1  to  change  to  a  white  screen, 
and  change  the  following  lines: 


17 


19 


63 


99 


VE  THE 
PRINT  ' 
{ DOWN )  ' 
VER. [2 
PRINT  ' 


PRINT" {CLR} (BLU} IN  THE  FOLLOWING  LIST, 
PRESS": PRINT  "{2  SPACES} 'Y'  IF  YOU  HA 
INGREDIENT" 

{2  spaces! 'N' IF  YOU  DO  NOT 
: PRINT" {2  spaces} 'S'  TO  START  O 

down}" 

D  DEVIL'S  food  CAKE": PRINT  "E  G 
OLD  LAYER  CAKE": PRINT  "F  OATMEAL  CAKE" 
FOR  N=0  TO  I-I:PRINT  INT (F*M(n) *100 )/l 
00;TAB(6);C${N) :NEXT:GOT087 

These  lines  adjust  the  printing  tor  the  Com- 
modore 64  screen. 

If  you  prefer  to  save  typing  effort  and  time, 
you  may  receive  a  copy  of  "Bake  A  Cake"  by 
sending  S3,  a  blank  cassette,  and  a  stamped,  self- 
addressed  mailer  to  C.  Regena,  P.O.  Box  1502, 
Cedar  City,  Utah  84720.  !3e  sure  to  specify  which 
computer  version. 

See  program  listing  on  page  202 .  Q 


SUPER  DISK 


Floppy  Disk  Drive  For 
VIC -20    &  Commodore  64 


Super  Disk'  is  a  Commodore  compatible  disk  drive  design- 
ed to  interface  to  the  various  Commodore  computers  such 
as  the  PET,  \/IC-20  and  the  Commodore  64'.  The  disk  drive 
is  compatible  to  the  model  4040.  2031. 1540.  and  the  1541 
disk  drives  and  recognizes  programs  generated  on  any  of 
these  disk  drives.  The  capacities  are  comparable  to  those 
(ound  on  the  Commodore  drives,  and  Super  Disk 
recognizes  the  full  instruction  set  of  the  Commodore  drives. 
Super  Disk'  offers  RAM  area  within  the  disk  unit,  aserial  and  an 
IEEE  bus  interface.  (Software  programs  included.) 

Can  Toll  Free  1-800-527-7573  For  Latest  Price  Inlormation, 

In  Texas  Call:  (Z14)  484-7836 

Also  Available: 

Gemini-10X  w  Interface   S379  TTX-101'1  Daisy  Wheel  Printer  S499. 

CPI  Parallel  Interface  59.  5-Sloi  C64  Expansion  Board       55. 

Gonlla  Banana  Monitor"      go  Monitor  Cable  (lum  pin)  10. 

10-Key  Pad  torVIC&C64    60  VIC  8K  RAM  35. 

CIE  (IEEE  for  C64]  85.  VIC  t6K  RAM  (Sviiitchable)  55, 

CATALOG  OF  OTHER  HARDWARE  &  SOFTWARE  AVAILABLE  ON 
REQUEST.  We  accept:  VISA,  Mastercharge,  and  A  E 

Southwest  Micro  Systems,  Inc 

2554  Southwell  •  Dallas,  Texas  75229 

'Commodore  Int.     ^MSD     ^Leading  Edge 


DES-SOFT 

division  ul  UaIa  E-.[|iii|)rrM'iil  Supply  Carp. 


™ 


j^ 


Quality  Software  For  Conunodore'*  Computers 

Vk-20^      Commodore-       Pet  4064-       C-128-       B-700- 

Svace  ^Irncfer 

In  the  distant  Galaxy  of  Omeda  the  space  merchant  union  holds 

f^'the  power.  In  their  mighty  ships,  they  reap  the  rewards  cf  in- 

y  terstellar  trade.  As  a  new  member  of  the  union.  You  must  ply  your 

i  trade  and  amass  a  fortune  to  finance  your  search  for  the  lost 

planet  Alantia,  which  when  found  will  bring  untold  weath  to  the 
i    first  union  member  to  land  there.  First  class  adventure  for  hours 

of  play. 

VIC  version  1  to  4  players  64  version  1  to  6  players 


VIC-20  W/16K  Exp. 
Commodore  64 


cassette  -  S29.95 
disk-S29.95 

This  and  other  great  games  and  programs  arc  available  from  DES-SOFT,  home  of 
BONZO,  HOPPER.  LASER  COMf^lAND  and  many  other  programs  for  Commodore  Computers. 


Dealers  invited 


(2i;ii  'J2:s-936i 


See  your  LOCAL  DEALER  for  our  Progmms 
Software  Distribution  Available 


DES  -  Data  Equipment  Supply  Cor)) 
^S     K315Kiifsi<)iH-Blvd.         •         IJi.uik'v.CA 'M 


Authors  Wanted 


Vli'.JO,    CMm[m>di>iF&).    IM'lIMrl.    C-I2N,    11-700 iirirlTadcnijirk^nfCDmmotkiir 
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One-Touch  Commands 

For  The  64 


David  Martin 


This  utility  program  is  an  ideal  application 
for  the  normally  unused  special  function  keys 
to  the  right  of  the  Commodore  64  keyboard. 
An  entire  command  can  be  typed  on  the  screen 
with  a  single  key  press.  Programmers  in  par- 
ticular will  appreciate  the  repetitive  typing 
this  technique  can  save. 


Unlike  people,  computers  excel  at  performing 
boring,  repetitive  tasks.  What's  more,  time- 
consuming  tasks  wliich  annoy  us  can  be  per- 
formed by  an  uncomplaining  computer  in  a  frac- 
tion of  a  second.  So  it  only  makes  sense  to  let 
computers  handle  the  simple  little  things  they  do 
best. 

One  of  these  tiny  jobs  is  the  routine  typing  of 
frequently  used  commands.  During  a  session 
with  your  computer,  how  many  times  do  you 
type  RUN,  LIST,  SAVE,  or  LOAD?  Probably  many 
more  times  than  you  think.  If  you're  a  hunt-and- 
peck  person  new  to  typewriter-style  keyboards, 
this  can  be  a  major  annoyance.  Even  if  you're  a  fast 
touch-typist,  you  probably  stumble  over  such  often- 
used  commands  as  POKE  53281, 1:PRINT  {BLK} 
(which  sets  up  an  easier-to-read  white  screen 
background  with  contrasting  black  characters). 

The  utility  presented  here  can  liberate  you 
from  all  that.  It  redefines  the  special  function  keys 
(Fl  through  F8  to  the  right  of  the  keyboard)  so 
that  a  single  key  press  enters  a  whole  command. 
The  short  while  it  takes  to  type  in  this  program 
can  pay  for  itself  many  times  over. 

One-Touch  Commands 

Be  sure  to  type  the  program  carefully.  As  always, 
save  it  twice  on  tape  or  disk  before  running  it  for 


the  first  time.  The  program  is  in  the  familiar  form 
of  a  BASIC  loader-  a  BASIC  program  which  in- 
cludes a  machine  language  program  encoded  in 
DATA  statements.  A  mistyped  number  can 
"crash"  the  computer  when  the  program  is  first 
run,  forcing  you  to  switch  off/on  to  clear  the 
machine.  Saving  the  program  beforehand  can 
keep  you  from  losing  all  your  work. 

Actually,  this  BASIC  loader  contains  two 
machine  language  programs.  Neither  program 
consumes  any  memory  normally  used  by  BASIC 
(see  Programmer's  Notes  below).  After  activating 
the  utility,  it  erases  the  BASIC  loader  from  memory 
and  allows  you  to  load  your  own  programs.  The 
utility  keeps  working  "in  the  background,"  so  to 
speak,  until  you  turn  off  the  computer  or  reset  it 
by  pressing  RUN/STOP-RESTORE. 

The  utility  is  very  easy  to  use.  First,  enter 
and  run  the  BASIC  loader.  You'll  see  a  screen 
prompt  which  asks: 

Fl? 

Now,  type  in  whatever  command  you'd  like 
to  have  available  at  a  stroke  of  the  Fl  key.  Then 
press  RETURN.  For  instance,  if  you  answer  the 
prompt  by  typing  LIST  and  pressing  RETURN, 
then  hitting  Fl  after  the  utility  is  activated  will 
print  the  command  LIST  on  the  screen. 

There's  a  way  to  save  even  more  key  strokes, 
too.  If  you  answer  the  prompt  by  typing  the  com- 
mand followed  by  a  reverse  arrow  -  using  the 
reverse-arrow  key  in  the  upper-left  corner  of  the 
keyboard  -  then  the  utility  will  even  press 
RETURN  for  you,  when  activated.  Otherwise,  it 
will  be  up  to  you  to  press  RETURN  when  using 
each  command.  In  other  words,  answering  the 
prompt  like  this; 


F17  LIST  (Press  RETURNl 

Novembar  1983 
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means  that  when  the  utility  is  working,  it  will 
type  the  command  LIST  on  the  screen  for  you, 
but  you'll  still  have  to  press  RETURN  yourself  to 
actually  execute  the  command.  But  if  you  answer 
the  prompt  like  this: 

Fl ?       L (ST  *•  I Pn-gf  RETURN] 

it  means  the  utility,  when  working,  will  type  LIST 
and  press  RETURN  for  you  when  you  hit  the  Fl 
key.  The  reverse-arrow  makes  the  command  self- 
cxecufijig.  Pressing  the  function  key  will  execute 
the  command  instantly.  Depending  on  the  com- 
mand, this  may  or  may  not  be  desirable.  For  in- 
stance, you  probably  wouldn't  want  the  command 
NEW  to  execute  instantly  because  it  would  be  too 
easy  to  accidentally  wipe  out  a  BASIC  program. 
(In  fact,  you  probably  wouldn't  want  to  program 
a  f u  net  io  n  key  w  i  th  NEW  a  t  a  1 1 . ) 

You  can  also  answer  tlie  prompt  with  more 
than  one  command.  An  example  might  be: 

Fl?       LOAD*  RUN  *-\Press  RETURN\ 

which  means  Fl  will  automatically  LOAD  and 
RUN  the  next  program  from  tape. 

After  answering  the  Hi?  prompt,  the  utility 
asks  for  F2,  F3,  and  so  on  through  F8.  After  1-8, 
the  utility  immediately  activates  itself  and  erases 
the  BASIC  loader  from  memory  (you  did  SAVE  it, 
didn't  you?). 

The  function  keys  are  now  programmed. 


They  will  remain  so  until  you  shut  off  the  com- 
puter or  trigger  a  "warm  start"  by  pressing  RUN/ 

stop-rf:store. 
Programmer's  Notes 

The  one- touch  command  utility  consists  of  two 
machine  language  programs  tucked  away  in 
different  parts  of  the  Commodore  64's  memory. 
The  first  part  is  in  the  cassette  buffer,  starting  at 
memory  location  828  ($t)33C  hexadecimal).  This 
program  asks  for  the  key  definitions.  Each  time 
RETURN  is  pressed,  it  stores  the  ASCII  values  of 
the  characters  into  high  memory. 

After  entering  F8,  control  jumps  to  the  second 
program,  stored  in  high  memory  at  location  49152 
(SCtlOfl  hex).  This  is  a  4K  block  of  unused  memor}' 
in  the  64.  The  first  two  POKEs  in  the  first  line  of 
the  BASIC  loader  fool  BASIC  into  thinking  that 
memory  ends  at  53248.  To  restore  normal  vectors, 
you  can  enter  POKE  56, 160: POKE  55,0. 

The  first  machine  language  program  also  sets 
up  an  interrupt.  Every  sixtieth  of  a  second,  the 
computer  checks  the  second  program  io  see  if  a 
function  kev  has  been  pressed.  If  so,  the  key's 
definition  is  printed  on  the  screen.  If  a  reverse- 
arrow  was  defined  after  the  command,  the  pro- 
gram forces  a  RETURN  to  execute  the  command 
also. 

See  program  listing  on  page  202.  IS! 


SrodBrbund 

cri^.piiSlpT  |CT^ 

S.'..  Fo.  iCTp 

SeP[)t;fHine  iCTi 

Dau'a  s  Miflnnini  Mngic  ID) 

A  F    .f)i 

ConimDdorB 

Logo  (D| 

PilDT  iDf 

Pel  EmuJalc  «Dt 
Scfeen  EailQt  iOt 
BonujPlit  10  CI 
CPM  I  ?  OcitMlinq 

Svstem  jCIl 
Super  Expandor  VSP  iCTf 
£«$/ FiiTancB  i\-i)  lOl 
Easy  Calc  154  (D) 
Trie  Manaflt'  lD| 
EasyStripl  rDI 
Easy  Wail  Bi  iD\ 
Easy  Stitl'  61  (Ol 
Word !  Nams  Machine  |D> 
Iniro  la  Basic  I  ICI 
GorieK  A  Tne  Micrpcnfcs  iC} 
Eajv  L«un/Euv  Oui;  10] 
Mujic  Macriinn  iCTI 

Zoik  1.  ;,  3  lO) 
InventoryMgml   |D) 
Payroll /C*i«liw(itlnfl  (D) 
Accis   Payably  IE>I 
Accls   Rocoivatolf?  iD) 
Gei^eTal  Le<:get  iDl 
Crftalitf4  Sollwiit« 


30*0 
27  00 
17  00 
37  00 

?7t» 
??M 
27  CO 

16  90 
<7  90 

17  90 
16  90 
16  90 
16  90 

69  00 
1690 
19.35 
73  7t 
43  00 
J3  00 
;6  90 
16  90 
16  90 
19  35 
2tS0 
t6  90 
16  90 
4?  90 
MM 
43  00 
43-00 
43  00 
43.00 
43  00 


6'Di'3K 


COMMODORE  ^z  SOFTWARE 


l>0C'«ion  Mthgt 

HouwhoftJ 
Financo 

HorTie  hbywritary 
LDan  AnalyJGr 
Vloon  Dun  iCT) 
Astrptjllli  iCTi 
Tfasftrnan  (CTI 
Save  hJew  York' 

ZdRROn  ID  Cr 


(Clio  t5(Dj13  50 

(Cj  13  50  jDI  16.90' 

lOtO  16(D|13.M 

IC)  10  15  lOl  13.50 

J3  65 

23  65 

33  65 

rCTI  23  65 

27  eo 


MownnuIKe  ID  Ci 
Poo  Van  iC   D        1 
SaniJlol  Eb^PI  IDI 
BruGE?LoflfD.C) 
Gonosis  lO.CI 
HeatWIilND.CJ 
O  Hilcys  Mint  (D.C) 

Temple  0l  Apviai  [Ol 
liOP^  Raacries  ol 
Apiti4i  [01 


M30 

n  30 

20  30 

27  00 
27  00 

27.00 
30  30 

27  DD 


Cu^teor  RA  ID) 

SMOrdr^r  Parqodl  IDI 
Jiimpman  (D,C) 
Hb9  Sollwir* 
Hes  Mon  64  ICT) 
TuitlKGraolicsll  iCTI 
Hes  Writer  64  iCT'l 
GfiOrunner  (CTI 
Retro  Ball  (CT) 
Bengi  S^^e  Rescue  [Ol 

Coco  iD.Cr 


13  5S 
10  30 
27  00 

27  00 
40.60 
30  45 
20.30 
37  00 
30  45 
WBO 


V(C  20,  T.I.  99  4A,  RADIO  SHACK,  IBM-PC 
SOFTWARE  LISTS  AVAILABLE 


;  commodlore 


Commodore  64 

239.95 

1541  Disk  Drhf« 

239.95 

IsaODetasette 

61.30 

1625  Printer 

214.75 

1701  Color  Monftor 

230.95 

1600  Modem 

60.50 

Parallel  in!«rface 

60.00 

3  Port  expand«r 

30.00 

6  Port  Expands 

75.00 

64  Prog.  Bef.  GuWe 

17.00 

CHsksHM 

SASF5M-SSDI32  08K 

5.50_ 

BASF  Soft  Box  {10) 
JoysUckt 
Pointmaster 
Pointmaater  Pro 
Fire  Control 
Wico  Command  Ctrl. 
Wloo  "Bosi" 
Wico  Rod  Ball 


HH^=iH»l 


Caieca 

Adam  Computer  System 
Adam  Computer  Modiiis 


23.60 

10  65 
18.5S 
7.65 
19.50 
13.50 
20.75 


595.00 
446.00 


Micro  PJOlt 

f-oyilDl  ineJonsm  lO.i 

21  BO 

Hellcjl  Acr?  lOl 

30  80 

SI  •III  On' Dim 

Frogger  iD.Cj 

33  65 

New  JBWbisglisr  (D) 

20  30 

Crosslira  (Dl 

20  30 

Sirfui  Satlwiri 

Ssuish   Em  (Dl 

23.65 

Reslon  iDl 

27  00 

BlaaeJBiachpoOle  lOl 

27  OO 

Critical  Man  (Dl 

27.00 

tyEeAttac'  lOl 

27  00 

IVav-O'ut  iDl 

27  00 

Bandits  ID) 

37  00 

C.vy  070no  (D 

23  65 

Sn.idow  Scotc'lef  iDl 

33  65 

Spln.niliir 

Face  Maker  (D"l 

23  .«5 

He/ Didai9  Diddle  (D) 

20.30 

Kinoercomp  lOI 

20  30 

Snooper  Trwoa  1  (Dl 

27  03 

Fraclion  Fe^e<  ID  I 

23  65 

Arr^ajm^TrnnO  rO,l 

27  00 

Srn*pM 

Ft   ADOCilymo  to.  CI 

23.70 

P»ot«tor  (0  Cl 

33  70 

Survivor  lO    CI 

23  70 

St^artius  (D,  C| 

23  70 

TlnniKOtlil 

Dungeons  ol  Aleobts 

DraflonHO.  CI 

19  10 

Roljbers  ot  the  Lust 

Tomb  (D  Cl 

19  10 

WaNStroet  iD.Cl 

19  10 

Money  WHnaget  (t.  Cl 

19.10 

electronic  Ch«st)«k  (D.  Cl 

19  ID 

V/ord  Pro  3  . 

s-jiv; 

To  order  call  1-aOO-527-S638  and  sand  cerilfied  cfiecks,  monoy  orders  or  personal  cfiecKs  (allow  2  weeks  to  clear),  or  jse  your  VISA,  Master  Card  or 
American  Express.  Inside  Teias  call  1-800-442-6717.  Include  S2  tor  postage  and  tiandllng.  (C.O.D.  orders  add  St.  50)  UPS  Blue  Label  $3.  Canada  ifi,  Ottter 
countries  Include  10%  for  P  &  H.  All  products  factory  sealed  with  manufacturer's  warranty.  All  returns  require  F1.A.«.  Prices  subject  to  chiange  without 
notice.  Order  desk  hours:  Mon-Frl  8-5.  Sat  9-t  GST, 


For  additional  Information  and  to  ordor,  call  Toll  frM: 


Oulaide  Texas 


Inside  Texas 


1-800-527-869B  1-80(M42-8717 


Wi^:f^h&u^^  o-ij-jJ^'i  LONGVIEW  TX. 
!^      ■      E  7S601     ' 


^<iJ^^jj^ilda  ^•^•i'}^-i 


What  data  management  program 
will  make  your  Commodore  64 
do  alt  this? 


store  and  retrieve. 

Address  lists     Home  expense  records 

Jnsurance  records     Bills  due  by  datej 

Car  maintenance  records 

Appointment  calendars 

Christmas  card  lists 

Investment  records 

ipredit  card  recordsi 

and  more 


iS39.95l 


Info-Manager 

To  order  or  for  our  free  broctiure.  call: 

(415)459-1333 

Dealer  inquiries  welcome 

X     \5aFT(tMW 
X  \  lIVTf  Rf\I^T10f\J^L 


tJ'lTJUirJlft  J  fl  ll^H.i    H\ 


"THERE  ARE 
TWO  ABSOLUTELY 

INPISPENSABLE 
SOFTWARE  TOOLS 

FOR  THE 
COMMODORE  64^"" 

'PRO-LINE 

HAS  THEM  BOTH" 
POWER  64      PAL  64 


fiymiri 


on  diftc  idds  POWER 

and  MORE  POWER 

to  MM  your 

KASIC 

projp-xmmlng 

POWER  64....,S99." 


on  diik  the 

6502  machfne  code 

ait«mbl«r  u>ed  by 

Che  profeitlonait 

PAL  M SM." 

(PAl  for  nil  ilin  iviilibk) 


^TOOLBOX  64 

*    POWERA4  and  PALM SIT' 


179." 

1  U.S.  fundt  wi[h  ardvr  or  mijiO'r  zttM  E^rcti, 
<vf(omi  br4l(tri|«  tKtn 

For  your  neareit  deaiter  call: 

(416)273-6350 
PRO-LINE 

lamttlllBOFT'WARK 

7S5  THE  QUEENSWAY  EAST.  UNIT  6 
MiaiSSAUCA.  ONTARIO  CANADA.  L4Y  4C5 


COMMODORE  64^ 
American  PerinheraU 


NEW  ARRIVALS 
(disk  or  tape) 

1030    LANGUAGE   TRANSLATOR 

English  to  CerirBn.         S'" 
5811      PIANO-SU  51S.95 

Change  your   64  to  a  piano. 
136      TRAFFIC    SIGNALS    $111.35 

Teach  yoiir  child  safety, 
lino   POCO  $31.95 

Like  0-Bert. 
596      TELLING   TIME        S!t.9S 

Hi-res   Round  clock. 
1219  TYPESETTER  $19,50 

Hi-res   printing  on    1SI5. 
1276    ELIZA  519.95 

Has  conversation  with  you. 
1016      ELECTRONIC    CRAOEBOOK 

Teacher  special   Sm.95 
571      LOCATION   OF   COUNTRIES 

Geography      $111.95 

575  CANCER  515.95 
Kids  and  smoking. 

762    ELEMENTARY    ELECTRICITY 

Sth-5th  gr.      $21.95 
1261  TRAVEL  ABOUT   AMERICA 

Series  of  7  programs  on 
Geog.   and   History   51S0. 

576  SOUND    EFFECTS   $15.95 
E>cmo  and  prog.   nld. 

139  STRATHCLYOE   BASIC 
12  lessons   •  test.    931.95 

1011  GEOMETRY  SERIES 

20  progs.   iMllh  hi-res 

Disk   5300     Taps   $100 

128   TEST   MAKER    $31.95 
Makes  multi-ctuice   tests. 

1016  LARGE  NUMBER  ADDITION 
Great  display   521.95 

127S  VIC-20  E?,1ULAT0R    531.95 

Run   most   VICs   on    61. 
1216    INTERRUPT   MUSIC    EDITOR 

Machine  code.     iJ9.95 

1017  MORTGAGE      $19.95 
Does  all  laan  calculations, 

1015  ANIMAL-VEGETABLE 

Syr.-IOyr,      $11.95 
1395  MAESTRO      $31.95 

All  conceivable  music  and 

sound  functions  in    1   program. 
13aO  WATTS  and   AMPS   $11.95 

Household  elec.   calcs. 
580  MATCHING  SHAPES 

I.Q,    Builder      $11.95 


ORDERING    BLANK 

To:   American   Peripherals 
122    Bangor   Street 
Lindenhurst,   NY    1175 J 

Ship  to:       Name 

Street 

Town,   State.    IIP 


EDUCATIONAL 
[disk  or  tape) 

611  Type  Tutor   S19.9S 
615  Assembly   Language 

Tutor   $11,95 
687  Fractional   Parts   511.95 

902  Estimating    Fractions    $11,95 

695  Tutor  Math  511.95 

B70  Square   Root  Trainer  $11.95 
699  Counting  Stupes   $11.95 
691  Money  Addition   511,95 
699  Math  Dice   11.95 
678  Speed  Read   $11,95 
613  Maps  and  Capitals   519. 9S 
515  Sprite  Editor   519.^5 
901  Sound  Synthesiier 
Tutor   19.95 

696  Diagramming 
Sentences   511.95 

690  More/Less   $11,95 

668   Batting   Averages    $11.95 

e03  TicTac  Math  $16.95 

901  Balancing   Equations   $11,95 

905  Missing   Letter   511.95 

861  Gradebook   $15.00 

810  French   1-1   $80.00 

811  Spanish   1-1  $80.00 

807   English    Invaders    $16.95 
B09  Munchword   $16.95 

812  Puss   in    Boot    $30.00 

813  Word   Factory   530,00 
660  Hang-Spell    $11.95 

905  Division   Drill    11,95 

906  Multlplic.    Drill    $11.95 

903  Addition   Drill   $11,95 
908  Subtraction    Drill    S11.9S 

910  Simon  Says   11.95 

911  Adding   Fractions   $11.95 

912  Punctuation   $11.^5 


EDUCATIONAL 

Series  on  disk 

Computer  Science    (30   pr .)    $350 
HS   Biology    (70  programs)   $500 
HS   Chemistry    |10   programs)    S150 
HS   Physics   (60  programs)   $175 
HS  SAT   Drill   (60  programs)   599 
Elem.   Social  Studies   (18  pr.)    $325 
Elem,   Science   (18  programs)   $21S 
Further  French   112  pr.)   $95 
Further   Spanish   112  pr.)   595 
Statistics   (13   programs)   595 


516-226-S819 


Please  send  your  complete   61K  catalog.       Over   600  program*, 

ITEM  OESCRIPTION 

(specify  disk  or  tape) 


PRICE 


Charge  to  my  credit  card  NY  State  Residents  7,25*  taic   % 

VISA        MASTER  CARD  COD  add   $3.00  S 

Account    «    ,,... foreign   orders  add    $3.00   $ 

Exp.  date Shipping  5.  .1.75... 

Total    Amount    $,.,,.,,.. 
Signature   .,.,....,. 

Commodore  61  is  a  trademark  of  Commodore  Business  Machines,    Inc, 
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VIC/64  Disk  Defcailter 


Eric  Brandon,  Programming  Assistant 


This  month's  "Power  BASIC"  —  a  continu- 
ing series  of  useful  utilities  and  routines  — 
saves  typing  for  people  who  regularly  use  a 
disk  drive  instead  or  a  cassette  recordfer.  The 
machine  language  routines  are  in  the  form  of 
easy-to-use  BASIC  loaders. 


When  Commodore  designed  the  operating 
system  used  in  the  VIC-20  and  Commodore  64, 
the  designers  assumed  that  most  people  would  be 
using  a  cassette  recorder  for  storage  instead  of  the 
more  expensive  disk  drive.  That's  why,  when 
you  type  LOAD  or  SAVE,  the  computer  responds 
by  prompting  "Press  Play  On  Tape"  or  "Press 
Record  &  Play  On  Tape."  It  defaults  to  the  tape 
recorder. 

If  you're  using  a  disk  drive,  you  have  to  type 
the  device  number  — ,8—  after  each  command  (as 
in  LOAD"filename",8).  This  can  become  bother- 
some after  a  while. 

"Disk  Defaulter"  is  a  short  utility,  written  in 
machine  language,  that  modifies  the  computer's 
operating  system  to  recognize  the  disk  drive  as 
the  default  device  instead  of  the  cassette  recorder. 
As  long  as  the  utility  is  activated,  you  no  longer 
have  to  append  ,8  to  the  LOAD,  SAVE,  and 
VERIFY  commands. 

To  use  Disk  Defaulter,  enter  Program  1  for  the 
VIC-20  or  Program  2  for  the  Commodore  64. 
When  you  type  RUN,  this  BASIC  loader  will 
POKE  the  machine  language  into  some  free 
memory  space  and  activate  the  utility.  To  turn  it 
off  (for  instance,  if  you  want  to  use  cassette), 
press  RUN/STOP-RESTORE.  To  turn  it  back  on, 
type  SYS  679. 
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To  load  machine  language  programs,  you  stUl 
must  type  LOAD"filename  ",8,1.  Also,  pressing 
SHIFT-RUN/STOP  will  not  access  the  disk  drive 
because  it  results  in  a  "Missing  Filename  Error." 
But  otherwise,  all  LOAD,  SAVE,  and  VERIFY 
commands  will  refer  to  disk. 

The  only  program  we  have  found  that  wOl 
interfere  with  Disk  Defaulter  is  the  PAL 
Assembler  for  the  Commodore  64, 

Program  1 :  vie  version 

L0  1=679 

20  READ  As  IF  A=256  THEN  1000 

30  POKE  I, A: 1=1+1: GOTO  20 

679  DATA  169,188,141,48,3,169,2 

686  DATA  141,49,3,169,195,141,50 

693  DATA  3,169,2,141,51,3,96 

700  DATA  162,8,134,186,76,73,245 

707  DATA  162,8,134,186,76,133,246,256 

1000  PRINT" DISK  DEFAULTER  ACTIVATED 

1010  PRINT"USE  run/stop  RESTORE  TO  DEACTI 

VATE 
1020  PRINT"TYPE  SYS  679  TO  REACTIVATE 
1030  SYS  679 

Program  2:  64  version 

10  1=679 

20  READ  A: IF  A=256  THEN1000 

30  POKE  I, A:I=I+1 :GOTO20 

679  DATA  169,188,141,48,3,169,2 

686  DATA  141,49,3,169,195,141,50 

693  DATA  3,169,2,141,51,3,96 

700  DATA  162,8,134,186,76,165,244 

707  DATA  162,8,134,186,76,237,245,256 

1000  PRINT" DISK  DEFAULTER  ACTIVATED 

1010  PRINT"USE  run/stop  RESTORE  TO  DEACTI 

VATE 
1020  PRINT"TYPE  SYS  679  TO  REACTIVATE 
1030  SYS  679  <0 


EPYX 
TOP  10  GAME  SALE 

*  BUY  TWO  —  GET  ONE  FREE  * 

SPECIAL  FREE  GAME 
Buy  Two  Epyx  Games  From  Protecto  And  Get  A  Free  Game 

The  Thinking  Man's  Paradise 

(  Disk /Cassette) 

•  Award  Winning  Games         •  Fantastic  Graphics 

•  Skill  (not  luck)  Needed         •  Aiready  in  top  10  charts 

COMMODORE  -  64  /  VIC-20 

Buy  Any  Two  Epyx  Games  From  Protecto  And  Send  The  Proof  Of  Purchase  Seals  To  Epyx 

And  Epyx  Will  Send  You  A  Free  Game. 


JUMPMAN 

If  you  like  Donkey  Kong,  you'll  love  Jumpman.  Over  'M  different  screens  witfi  8  speeds  and  5  skill  levels 
make  ttiis  ttie  fastest  action  game  in  the  countfy.  You  must  leap  girders,  climb  ropes,  and  scale  ladders  to 
reacfi  and  diffuse  bombs  wtiile  avoiding  robots,  birds,  bullets,  explosives,  crumbling  walls,  vanistiing 
escape  routes,  and  many  ottier  obstacles.  (Truly  a  fantastic  game!) 
List  $39.95     Sale  $27.95 


TEMPLE  OF  APSHAI  (computer  game  of  the  year) 

This  is  the  standard  by  which  other  adventure  games  are  judged.  Full  color  graphics  portray  the  temple 
and  all  its  contents  •  magic,  monsters,  doomed  cities  and  damsels  in  distress.  Do  battle  in  real  time  with 
over  20  monsters,  expansion  modules  Viflll  keep  your  adventure  alive  in  the  future. 
List  $39.95     Sale  $29.95 


SWORD  OF  FARGOAL 

Search  for  the  wondrous  sword  in  the  depths  of  an  ever  changing  dungeon.  Make  yourself  invisible, 
teleport  to  a  new  location,  drink  a  healing  potion  or  use  enchanted  treasures,  but  watch  out  for  traps  and 
hideous  creatures  who  will  try  to  stop  you.  (Fantastic  dungeon  adventure) 
List  $29.95     Sale  $21.95 

CRUSH  CRUMBLE  &  CHOMP  (Computer  game  of  the  year  nominee) 

Choose  one  of  six  monsters  or  create  your  own,  and  use  your  monster  to  destroy  one  of  four  unsuspec- 
ting cities.  The  cities  aren't  totally  defenseless,  they  call  on  police,  national  guard,  and  even  a  mad  scien- 
tist, complete  with  helicopter,  to  save  humanity  from  the  relentless  threat. 
List  $29.95     Sale  $21.95 

JUMPMAN  JUNIOR 

Ttie  devilish  ALIENATORS  are  back!  And  they  have  overrun  the  Jupiter  Command  Substation.  In 
this  cartridge  format  sequel  to  the  best-selling  Jumpman,  players  must  leap  through  12  all  new 
screens  featuring  electrocution  traps,  moving  walls,  hailstones,  and  dangers  much  too  bizarre  to 
be  believed.  How  many  screens  can  you  master?  Twelve  different  screens,  8  speeds. 
List  $39.95    Sale  $27.95 


We  have  all  Epyx  games 


£^TEf^PP|2ES    """""EOUO CUSTOM EftSI 

BOX  5S0,  BARHINGTON,  ILLINOIS  60010 
Phon*  312/382-5244  lo  OKtir 


MACHINE  LANGUAGE  FOR  BEGINNERS 


RICHARD  MANSFIELD,  SENIOR  EDITOR 


The  Assembler 


People  often  use  the  words  machine  language  and 
assembly  language  interchangeably.  However, 
machine  language  is  becoming  the  more  common 
term;  it  is  more  accurate  —  when  you  program  in 
this  language,  you're  speaking  directly  to  your 
computer  in  its  native  tongue. 

Unfortunately,  the  computer's  internal 
language  is  almost  impossible  for  humans  to 
work  with.  These  machines  communicate  only 
with  numbers,  and  very  odd  numbers  at  that. 
They're  binary,  consisting  of  only  I's  and  O's, 
grouped  together  in  eight-digit  clusters  called 
bytes:  01100111, 11110001,  and  soon.  Humans 
find  it  easier  to  work  with  words.  That's  where  an 
assembler  comes  in. 

The  Pnmary  Tool 

This  month  we're  going  to  build  the  basic  tool  for 
machine  language  (ML)  programming.  Type  in 
Program  1  and  you'll  have  your  own  working 
assembler.  (Be  careful  with  line  244;  it's  too  long 
to  type  in  normally.  You'll  need  to  abbreviate 
some  of  the  BASIC  words  to  make  it  aO  fit  on  one 
line.  Use  gO  for  GOTO,  ?  for  PRINT,  and  pO  for 
POKE.  Remember  to  SHIFT  the  second  letter  of 
each  abbreviation.) 

The  assembler  works  like  this:  you  type  in  a 
wordlike,  three-letter  code,  and  the  assembler 
looks  up  the  correct  number  (in  the  computer's 
language)  and  POKEs  it  into  RAM  memory  to 
start  forming  an  ML  program.  In  a  minute  we'll 
create  a  simple  ML  program  to  show  you  how  ML 
programming  is  done.  But  let's  clear  up  a  few 
possible  sources  of  confusion  first. 

These  wordlike  codes  are  called  mnemonics, 
which  means  they've  been  designed  to  be  simple 
to  remember.  It's  easy  enough  to  remember  what 
USA  stands  for.  Likewise,  you  can  quickly  pick 
up  the  essential  ML  words.  There  are  56  of  these 
commands  available  to  you,  roughly  as  many 

IM    COMPUTEI'i Gazette    Novemberl9e3 


words  as  there  are  in  BASIC.  But,  like  BASIC, 
there  is  a  core  group  of  about  20  important  ones. 
They  are  the  only  ones  you  need  to  use  to  get 
almost  anything  accomplished.  What's  more,  the 
ML  words  are  easy  to  learn  and  remember.  For  ex- 
ample, BRK  stands  for  Break  (like  BASIC'S 
STOP),  JSR  is  Jump  to  SubRouline  (COSUB),  and 
RTS  is  ReTurn  from  Subroutine  (RLTURN).  The 
command  which  doe.s  the  same  thing  as  BASIC'S 
GOTO  is  called  JMP,  for  JuMP. 

A  Kind  Of  Swing 

ML  programming  involves  a  kind  of  swing 
between  Command  and  Target.  First  you  give  a 
command,  then  you  give  the  specific  target  for 
that  command.  Then  another  command,  another 
target.  These  paired-event  phenomena  are  called 
by  many  names  and  appear  in  many  disguises  in 
programming  as  well  as  in  real  life.  They're  called 
Operator/Operand,  Instruction/Argument, 
Mnemonic/Address,  Analyst/Analysand,  Shop- 
per/Apples, Thief/Victim.  Notice  that  the  first  half 
of  the  pair  is  the  more  general,  the  second  more 
specific.  At  a  given  moment,  the  apple  is  the 
specific  thing  the  shopper's  involved  with,  but 
the  shopper  will  be  buying  other  things  during 
this  visit  to  the  store.  Similarly,  a  thief  is  always  a 
thief,  but  a  victim  is  a  victim  only  that  once  (we 
hope).  Also,  the  transaction  which  all  these  pairs 
have  in  common  is  that  the  first  half  of  the  pair  is 
doing  something  to  the  second  half.  Together  they 
form  a  complete  action  in  the  sense  that 
Open/Envelope  or  Eat/Peach  are  paired  (com- 
mand/target) actions. 

A  Robot  Thanksgiving 

If  you  think  about  it,  you  can  see  this  do-it-to-it 
rhythm  throughout  BASIC  programming;  PEEK 
(8),  PRINT  "HELLO",  SAVE  "PROGRAM", 
X  =  15,  X  =  X  +  1,  GOTO  1500,  etc.  The  reason 


Universal  Input/Ontptit 
Board  for  VIC-20/64 


16-channBl  A/D  conwer- 
ler  a  1  -channel  D/A  oulput;  1 6  high-cur- 
rent discrete  outputs, 
■  University  physics  &  electrical  en- 
gineering labs  and  hospital  applica- 
tions. 

VIC-20  ai<t  MW-311V S205.0O 

CBM-e4  tMci  MW-311C $225.00 


> 


MW-302:  VIC-20/64 
Parallel  Printer  Interface. 


C 


2-n  cable 


^:^ 


Works  with  all  Centronics  type  parallel 
matrix  &  letter  printers  and  plotters — 
Epson,  C.ltoh,  Okidata,  Nee,  Gemini 
to,  TP-I  Smilh  Corona,  and  most 
others.  Hardware  driven;  works  off  the 
serial  port.  Quality  construction:  Steel 
DIN  connectors  &  shielded  cables.  Has 
these  switch  selectable  options:  Device 
4,  5,  6  or  7;  ASCII  or  PET  ASCII;  7-bit 
or  8-bit  output;  upper  &  lower  case  or 
upper  only.  Recommended  by  PRO- 
FESSIONAL SOFTWARE  tor  WordPro 
3  Pius  (or  the  64,  and  by  City  Software 
for  PaperClip. 

MW-302   S  79.95 


Micro  World  Electronix,  Inc. 

3333  S.  Wads  worth  Blvd.  #C105, 

Lakewood,  CO  80227 

(303)  987-9S32  or  987-2671 


antiCfte  alien  ssaiti.."1LEt 

Commotrorc 

anb  ^ing!*' 


Yes,  the  VOICE  BOX™  from 
The  Alien  Group,  the  world's  OMLY 
mQ\nq  speech  synthesizer,  now  grants 
the  power  of  speech  to  the  VIC  20™  and  the 
Commodore  64^'"'  A  commented.  all-BASIC  demo 
program  gets  the  VOICE  BOX  talking  right  away,  and.  since 
it  can  be  "taLghl"  to  say  anything,  the  VOICE  BOX  has  an  unlimited 
vocabulary!  The  voice  speaks  with  natural  speech  inflection  controlled  either  from  the  pro- 
gram or  from  the  precise,  built-in  Pitch  control.  Wo  of/ier  speec/j  sy/iftezer  tes  ih%  ealure! 
^  Want  to  add  speech  to  a  new  or  existing  BASIC  program!  THe  VOICE  BOX  has  FOUR  ways 
to  do  it  on  VIC  20's  ol  any  memory  size  and  on  any  Commodore  64:  entirely  from  BAbIC, 
or  using  one  of  the  three  machine  language  programs  readily  added  to  other  programs- 
Enalish  text-to-speech,  the  same  with  the  lip-synch  'Alien'  face  added,  or  use  of  the  M  Dasic 
phonemes  as  input.  A  challenging  spelling  guiz  that  accepts  new  words  {expanded  memory 
reguired  with  VIC  20)  is  provided  on  the  cassette  supplied.  , 

The  VOICE  BOX  plugs  directly  into  the  computers  user  port,  comes  with  boilt-in  speaker. 
Volume  and  Pitcti  controls  and  lots  of  instructions  from  The  Alien  Group,  the  people  who  got 
Atari' and  Apple*  to  speak!  ^    ^     ,^       ^ „„ cqc  nn („■  iho 

Avaifable  at  leading  computer  stores  everywhere,  or  order  direct  by  sending  595.00  to.  l  he 
Alien  Group  27  W  23rd  St..  NY,  NY  10010  Specify  whether  tor  VIC  20.  Commodore  64 
cassette  or  Commodore  64  disk.  Programs  (or  a  high-res  talking  human  lace  and  a 
comprehensive  music  and  singing  system  available  on  separate  cassette  tor  Sdi>.w 
(expanded  RAM  necessary  when  used  on  VIC  20).  Extra  mam  cassette  for  ather  computer 
available  for  S19.00 

V,z  K  jic  CoriTElrre  64  He  ;■  Jflemjr.s  ot  CornmaJce  EWlrmcs  LM     VOICE  BOK  .s  a  tradarart.  of  Vw  WHi>  0™t 


TRAIN  DISPATCHER 

Game  for  Commodore  64'"  and  VIC  20'"  (Requires  16K  memory) 

REALISTIC  SIMULAIION  OF  A  COMPUIER  CONIROLLEO  CTC  OFFICE. 

HOW  QUICKLY  AND  EFFICIEHTLV  CAN  YOU  MANEUVER  TRAINS  OVER  A  20  STATION,  150  MILE  lEHRIIORY' 

BUILD  YOUR  OWN  SKILLS  FROM  "CUB  OlSPArCHER"  TO  "tRAINMASIER'. 

FEATURES 

?4  DISPLAYS  including  Train  Sheets,  Block  P^tmils.  Terntoty  Overview,  20  Inter  lockings. 
FULL  CONTROL  Ihiow  iwilches,  clear  and  cancel  signals,  route  and  maneuver  up  to  U  trains  irvonnn  m  liQlh 
(lirKtions. 
REAL  TIME  All  ilisp<ays  continuously  updated,  includms  tram  locations,  switcfi  positions,  signals,  block 
permits,  and  crew  time, 

PERFORMANCE  Updaled  and  ilisplayed  continuously  Irom  cumulative  speed  ot  all  trains. 

VERSATILE  Pla^s  at  5  levels.  Irom  leisurely  "Visitor'  and  "Cot)  Dispatcher"  levels  to  frantic 

"Trammasler". 

AUTHENTIC  Cfeated  by  designers  ol  CIC  Systems  lor  operating  railroads 

TRAIN  DISPATCttER  was  created  as  an  action  game,  but  it  also  provides  a  dramatic  and  realistic  picture  of 
trueto-life  railroad  opeialions 

As  you  develop  and  apply  your  own  strategies  tor  quicMy  and  sraooltily  moving  trams  over  ttie  territory,  you 
will  increase  your  appreciation  lor  actual  railroad  operations 

Commodr)ie  64  and  VIC  20  are  registered  TraiJemarks  ol  Commodore  Business  Machines.  Inc 


PURVIS  SYSTEMS  INCORPORATED 

470  Streets  Run  Road     Pittst)urgn,  PA  15236 

Enclosed  is  $24.35  (or  tram  Dispatcher  +  S2.50  for  postage  and 
nandling,  NY,  Rl,  PA,  WA.  VA  and  CA  residents  add  state  sales  tai. 

Charge  To:  d  MasterCard      Card  tt  

D  VISA  Eip.  Dale 

CHECK  ONE  CHECK  ONE 

□  VIC  20  D  TAPE  D  DISC 


0  64 


SrKnature 


.  State,  ^ip 


we're  stressing  this  distinction,  this  rhythmic 
swing  between  actor  and  acted-upon,  is  because 
an  ML  program  is  constructed  in  precisely  this 
way  —  you  make  a  list  of  tiny,  elementary  actions 
for  the  computer  to  later  carry  out.  It's  like  a  robot 
Thanksgiving  dinner:  spear/turkey,  raise/arm, 
insert/food,  chew/morsel,  lower/arm,  spear  .... 
But  hst  enough  of  these  mini-instructions  and  you 
can  do  amazing  things. 

One  result  of  all  this  is  that  an  ML  program 
doesn't  look  like  a  BASIC  program.  BASIC  tends 
to  spread  these  pairs  out  along  a  line: 

100  Y= 3:  X  =  X  +  1:  POKE  63222, Y:  Y  =  PEEK 
(1200) 

ML  lists  each  tiny  action-pair  on  its  own  line: 

100  LDY  #3 
110 INX 
120  STY  63222 
130  LDY  1200 

These  two  programs  are  doing  exactly  the 
same  thing,  but  in  different  ways.  STY  and  LDY 
mean  STore  Y  and  LoaD  Y  (it's  like  a  variable  in 
BASIC).  INX  means  INcrement  X  (raise  it  by  one). 
The  #  sign  means  to  think  of  the  number  as  liter- 
ally the  number  three,  not  address  three.  Without 
the  #,  the  computer  assumes  you  mean  a  memory 
location. 

Take  a  look  at  the  mnemonics  here.  They're 
all  three-letter  words.  They  are  always  the  first 
thing  on  each  line.  And  they  usually  have  their 
target  right  next  to  them  (the  INX  doesn't  because 
the  mnemonic  itself  already  contains  the  specific 
information  required).  The  other  half  of  the  pair, 
those  numbers,  are  called  addressing  modes  in  ML. 
In  general,  that's  because  numbers  are  usually  be- 
ing sent  to  and  from  addresses  in  the  computer's 
memory  while  an  ML  program  is  running.  That, 
plus  simple  arithmetic,  is  the  essence  of  what  a 
computer  does  to  accomplish  any  given  task. 

We'll  get  to  the  addressing  iiuides  {there  are 
about  ton)  in  a  future  cokimn,  but  you  can  already 
recognize  two  of  them:  line  lOO's  mode  is  called 
immediate  addressing  (the  number  is  immediately 
after  the  instruction,  not  in  some  memory  loca- 
tion elsewhere  in  the  computer)  and  line  llO's 
mode  is  called  implied  addressing  (because  the 
instruction  contains  its  own  target) 

Putting  The  Assembler  To 
Work 

Enough  theory,  let's  do  something.  Let's  assem- 
ble a  small  program.  If  you've  typed  in  Program 
1,  the  first  thing  to  do  is  to  change  line  10  so  that 
the  assembler  will  accept  ordinary  decimal 
numbers.  It's  designed  to  work  with  either 
decimal  or  hexadecimal,  but  we've  not  yet  touch- 
ed on  hex  so  we'll  stick  with  the  familiar.  Change 
the  line  to: 
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10H  =  0 

Then  RUN  the  assembler  and  type  in  830 
when  it  asks  you  where  you  want  to  put  the  ML 
program.  That's  a  safe  place  until  you  next  load  in 
a  program  from  cassette.  ML  can  be  put  into  a 
variety  of  places  in  RAM.  BASIC,  of  course,  has  a 
computer-determined  starting  location  in 
memory,  but  x/ou  specify  the  start  of  an  ML  pro- 
gram. Now  you'll  see  that  address  printed  on 
screen.  The  addresses  where  the  instructions  are 
being  stored  will  function  as  the  "line  numbers" 
for  your  reference  when  programming.  Unlike 
BASIC,  you  can't  go  back  up  and  change  a  line.  If 
you  make  a  mistake,  start  over.  (There  are  easier 
ways  to  fix  errors,  but  that,  too,  is  for  a  future 
column.) 

Now  type  LDY  #0,  hit  RETURN,  and  you've 
written  a  line  of  ML  which  will  put  a  zero  into  the 
Y  register.  (You'll  see  the  numbers  forming  the 
ML  version  of  your  program  appear  to  the  right  of 
the  mnemonic/address  you've  typed.)  Then  the 
assembler  will  furnish  you  with  the  next  available 
"line  number"  address  in  RAM,  832.  The 
mnemonic/address  pair  LDY  #0  uses  up  two 
bytes. 

You  are  ready  to  type  in  your  next  pair:  LDA 
#66.  Hit  RETURN  on  this  line  and  you've  put  the 
code  for  the  letter  B  into  the  A  register.  Then  type 
in  the  rest  of  our  ML  program,  one  pair  per  Hne: 

JSR  65490 
DEY 
BNE  834 
RTS 

That's  it.  To  let  the  assembler  know  that 
you're  through  with  your  program,  type  END  in- 
stead of  a  normal  mnemonic  and  it  will  tell  you 
the  start  and  end  addresses  of  your  ML  program. 
Then,  having  done  its  job,  the  assembler  quits. 
The  mnemonics  and  addresses  were  all  POKEd 
into  their  proper  places  after  being  translated  into 
the  machine's  language.  To  see  what  happens 
when  this  RUNs,  you  can  type  SYS  830  and  see 
the  effect  of  the  small  ML  loop  we  wrote.  You'll 
get  256  B's  on  screen  in  record  time.  Not 
something  you've  been  anxious  to  do?  More 
useful  things  are  on  their  way. 

In  the  coming  months  we'll  go  into  detail 
abo.ut  these  mnemonics  and  instructions.  We'll 
also  make  some  modifications  to  the  assembler 
itself.  It's  written  in  BASIC,  after  ail,  and  there 
are  some  valuable  things  to  learn  about  ML  by 
simply  adding  to  the  functions  of  the  assembler 
program.  You'll  likely  find  yourself  using  the 
assembler  frequently  as  you  get  a  better  feel  for 
ML  programming, 

Ift/aii  Itn'oeany  questions  or  suggestions,  zorite  to 
iiW  da  COMPUTE!'^ Qizcllf. 

See  program  listing  on  page  200.  Q 


COMMODORE-64 

and  VlC-20  users! 


vw 


^<^ 


ihort 
fln  Pr;ce  1 
ati6  Hit 
long  dn  OuDiT^tirF 


FwtufiHT  High  quality  print  heod-  MCBF  cquol  to 
500.000  lines,  5x7,  30cps  impocT  dor  motrii, 

M4  dots  per  line.  2.25  "w  ploln  pop*r  roll  and 
cortridge  ribbon  included.  Up  to  40  column  width, lowor 
co^e  descenders,  iipper/ lower  cose  characters,  con 
reproduce  the  entire  20/64  grophics  set,  doi  oddre&soble 
graphics,  supports  custom  cHorocter  capability,  reverse 
churocter  mode,  permits  user  selection  of  two  chofocter  sets. 
Transformer  included.  90-dav  worronty.  N,V.  rejidenU  add 
applicable  sal&5  \ot.  ^„  ^^-^^  f^^^^-j  ^^^j^  Acc!fpr*rf 


i«n)  Outt  cf  WO 


DfAlER 

INQUIRtfS 


"Cilt  THf  Printir  fibril"  rtr  MsnwNM  hiW  0r4<rt 

ST*'  Toll-Free  1-800-645-4710 

MvtiopwNr    (In  N,Y.,  outside  cont.  U.S.  516-221-3000} 
29S1  MERRICK  RD.  DEFT.  Gil  BELLMORE,  NY  11710 

Vn  20  Hid  CMimador*  64  an  trodtnnrii)  at  Canmulart  BKtronKi  ltd. 


Kyan's  powerful,  inexpensive 
software  for  powerful, 
inexpensive  PC's. 

It  makes  the  most  of  your  \JlC-20  or  Commodore  64. 
Spreadsheet.  Among  the  most  advanced  "What  It " 
analyses  for  business  or  personal  financial  management: 
projections,  budgets,  estimates,  etc. 

n  Tabloid20'' 532.50 

Advanced  spreadsheet  cartridge  for  VIC-20.  Includes  manual. 
Store  data  and  models  on  cassette  aiid  print  on  VIC  printer 
Supports  add-on  memorv  for  very  large  models.  No  add-on 
memory  or  disk  drive  required.  254  rows  by  63  columns. 

□  Tabloid64'' 539.90 

SuperspreadsheetnndisketteforCommodore  64. Includes 
manual.  Disk  drive  required,  VIC  pnnter  recommended. 
Pascal.  Write  programs  in  the  modern  structured  lan- 
guage that  beats  BASIC. 

a  Pascal  20 532.50 

Cartridge  for  VIC-20  Includes  editorand  manual.  Add-on 
memory,  cassette,  and  VIC  printer  supported,  but  not  required. 

n  Pascal64 S39.90 

Diskette  for  Commodore  64.  Includes  editor  and  manual. 
Disk  drive  required,  VIC  printec  recommended. 

Total  amount  enclosed .5 

IsIVS  residonta  add  7%3^lestai.  Dealer  Inquiries  welcome. 

NAME 
ADDRESS 


CITY  STATE 

Mali  coupon  wilh  checit  or 

money  order  to: 

KYAN  SOFTWARE,  Box  1157, 

l_atham.  NY  12110  (518)371-5181 


Software 


THE 


SUPERCHARGE  YOUR    XjW^^I^K/ 
WITH  COMPUSCOPE'S 

♦  COPY  CARTRIDGES  C^  (T^  fiTN  («^  R 
Includes  inslrucllon  manual  ^5  /  \  \P  J  C^  ^* 
System  aodware  C.*J    £^ 

*ADDUPT0  35K 

*  PAUSE  SWITCH 

Freezes  progfflm 

-8  SWITCH  SELECTABLE  SLOTS 

Run  single  or  multiple  VIC.20  program  cartridges: 
add  momory:  run  ullllty  proflram  —  all  el  the 

same  time 

•  SYSTEM  RESET  BUTTON 

Provides  "non  (:p?i(ru*^tivn"  system  restart 

•  FULL  BUFFERING 

*  REPLACEABLE  FUSE 

With  safety  cap 

•  WRITE  PROTECTION 

Provides  easy  cartridge  emulation 

■ViC-20  l3  fl  rooislorod  tradumiirk  of  Commodore  Busingss  Machines,  Inc. 


MasterCard,  Visa,  Money  Order,  Bank  Check 
O     Add  $2.50  shipping  and  handling,  COD  (add  $2.00).  All  orders  shipped  within  24  hours. 

to  ORDER  CALL  TOLL  FREE  (800)  821-9211 

Within  Oregon  (503)  842-443t 

^         COMPUSCOPE,  6400  Signal  Rd.,  Tillamook,  OR   97141 


(13}  \Miz\p<^\si<^m 

Designed  for  reliable  S't/C?)©^ 
operation  using  an  80        U   C/ 
column  converter  and  v^ord  processor 
software. 


FEATURES: 

■  Four  Enpansion  Slots  .  3  veil  leal,  i  hoiliontal. 

♦  Pause  Switch 

♦  Fully  Bulfered  Address  and  Data  Lines 

♦  Power  Switching  on  3  Vertical  Slots 

*One  Horifonial  Siol  -  lor  tsrge  Eipansloti  Cards 

♦  System  Resel  Butlon 

♦  Fuse  Protected 

♦  Allows  Use  ol  DMA  ControllsrB 

♦  Will  Support  Parallel  DIali  Diivs 

♦  Write  Protection 

♦  Gold  Connectors 

♦  External  PowDr  Jack  [power  adapier  optional) 


CHARLES  BRANNON 
PROGRAM  EDITOR 


IHORIZONS:  64 


Last  month,  I  promised  we'd  look  at  some  of  the 
latest  hardware  and  software  for  the  Commodore 
64.  This  isn't  meant  as  a  review,  but  it  will  give 
you  a  first  look  at  these  products  in  less  time 
than  it  takes  to  do  a  full-scale  evaluation.  You'll 
generally  see  the  in-depth  review  in  a  later 
issue  of  either  COMPUTE !'s  Gazette  or  COMPUTE! 
Magazine. 

Neutral  Zone.  This  is  a  nicely  done  multicolor 
space  game  which  finely  scrolls  left  and  right. 
There  are  some  attempts  at  3-D  sprite  animation, 
and  the  sound  effects  are  OK.  The  game  is  written 
entirely  in  machine  language,  so  joystick 
response  is  quick.  Graphically,  the  game  is  quite 
beautiful,  with  multicolored  space  scenes,  cruis- 
ing starships,  and  a  gigantic  mothership. 

One  interesting  feature  is  that  Neutral  Zone  re- 
quires a  "dongle"  that  plugs  into  joystick  port 
one.  Although  you  can  copy  the  tape  or  disk,  it 
will  not  run  on  a  machine  without  the  dongle. 
This  is  a  good  way  to  address  the  problem  of  soft- 
ware piracy.  It  lets  you  make  backup  copies,  but 
protects  the  manufacturer  from  unethical  copy- 
ing. Let  me  know  what  you  think  of  this,  and 
other,  approaches  to  software  piracy.  ($34.95 
tape/disk.  Access  Software,  925  East  900  South, 
Salt  Lake  City,  UT  84105.) 

Screen  Graphics  64.  Tired  of  all  those  PEEKs 
and  POKEs?  Screen  Graphics  64  adds  24  com- 
mands to  BASIC  to  make  graphics  programming 
a  good  bit  easier.  Most  of  the  commands  are  obvi- 
ous: HIRES,  MULTl,  TIC,  DOT,  DRAW,  BOX, 
CIRCLE,  CHAR,  BLOCK,  MODE,  FILL,  PIXEL. 
These  control  the  high -resolution  screen  and 
draw  axes,  dots,  lines,  rectangles,  circles,  and 
solid  rectangles;  fill  any  shape,  change  dot  modes 
(enabling  you  to  reverse  screen  areas);  add  any 
text  from  any  set  to  the  screen;  and  return  the  dot 
stored  at  pixel  position  X,Y. 

The  coordinate  drawing  system  is  based  with 
0,0  at  the  lower-left  corner  of  the  screen  —  great 
for  mathematicians,  but  it  will  make  converting 
Apple  and  Atari  programs  a  little  more  difficult. 

There  are  also  some  commands  to  make  sprite 
programming  much  easier,  You  can  imbed  sprite 
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shapes  in  your  programs,  copy  them,  animate 
them,  and  remove  sprites.  Even  multicolor  sprites 
are  easy  to  use. 

There  are  many  products  on  the  market  that 
add  graphics  commands  to  BASIC,  Based  on  a 
similar  VIC-20  product,  GRAPH-VICs,  this  one  is 
well  implemented  and  easy  to  learn.  ($24.95 
tape/$27.95  disk.  Abacus  Software,  P.O.  Box 
7211,  Grand  Rapids,  MI  49510.) 

Crossfire.  This  Apple  translation  by  Sierra  On- 
Line  plays  very  well  on  the  64.  The  game  is  ap- 
parently done  with  high-resolution  graphics. 
Even  though  most  of  the  sprites  go  unused,  the 
motion  is  smooth  and  fast.  The  sound  and  multi- 
part music  is  especially  well  done.  This  game  is 
so  fast  that  if  you  aren't  really  sharp,  your 
average  game  can  be  measured  in  seconds.  The 
background  music  is  almost  hypnotic,  but  some 
may  find  it  grating  after  a  few  hours  of  play. 

In  Crossfire,  you  move  through  the  streets  of  a 
city,  shooting  aliens  moving  in  all  the  horizontal 
and  vertical  corridors.  The  screen  is  filled  with 
shooting,  and  it's  hard  not  to  blunder  into  an 
alien.  The  shapes  of  the  creatures  grow  more 
complex  as  you  play,  and  the  difficulty  sky- 
rockets. Challenging  and  addicting.  It's  available 
at  your  local  dealer  for  about  $29.95  retail/ disk 
(Sierra  On-Line  sells  wholesale  only). 

The  Zork  Trilogy.  If  you  can't  enter  sentences 
like  this  on  your  favorite  word-based  adventure 
game,  it's  time  for  Zork:  "Open  the  brown  bag, 
remove  the  bottle  of  water,  open  it  and  drink  the 
water." 

Zork  puts  the  power  of  mainframe-based  text 
adventures  on  your  64.  It  uses  some  of  the  most 
sophisticated  techniques  known.  For  example,  to 
compact  the  verbose  descriptions,  words  are 
stored  using  only  five  bits.  This  requires  a  special 
shift  code  to  bank  select  different  five-bit 
character  sets,  but  it  makes  for  very  detailed 
prose.  You  control  a  "mind  clone"  through  an 
underground  kingdom  on  your  way  to  fame  and 
fortune.  You  battle  trolls,  cross  gorges,  find 
jewels,  and  solve  puzzles.  And  watch  out  for  the 
Grue! 


Prices  the  Competiticm  Cant  Touch 


Commodore 
64 

Avalon  HIM  Game  Company 


S12 

$12 
115 
SU 

S16 


S23 

127 
S27 


ieo7tJ1  61  Nucleai  Bomtfor  (C) 
180-71)2  Midway  Cam oaign  |C1 
1BC.703  Norm  Allanlic 

Convoy  Ra I deMC(    .    . 

180-704  Nuhewar(C)  ,.  .       

180-706  PlanBl  Miners{C) 

180-712Conipule(St(H:lisiBond5(Cl 
ieO-7  ig  Andromeda  Contjue^l  (Cf 
181  721  Compulei 

Fooltjall  Slraleqy  (C)   . 
181  731  Tolsngatd  (C) 

Broderbund 

D3vid'$  Midnigni  Ma^ic 
Ctiopliller  [CT) 
Seioonline(CT)    .  . 
Sea  Foi  (CT) 

Datamost 

RdunaaDoul  120 

Biieslnoif 120 

MalfngZonp  S20 

EPYX/Automated  Simulations 

14E-036  Jump  Man  (D)  $2/ 

Human  Engineered 
Software  (HES) 

HEE-aO?  6M2  Prolessional 

Dev,  system  jCi      .      .  S23 

HEE-400RoIfoBall(Cpl)  S27 

HEE-401Hesmgn(C(ll  S27 

HEEiOiTgilleGraDhicslKCrtl  S45 

MEE-JOJ  Mo3writei64(Cftl  S35 

H£E-4t2  Gridrunnof  (Cm  (27 


Inlocom 

83E-001Zoilt(O) 

ME-002  Zoih  tl  (D) 

83E-003Doadline(O) 

63E-004  Starcross  10) 

63E-005Zorhlli(D)  


.1  27 
t'27 
i  3A 
-S  27 
.J  27 


Sierra  On-Line 

s-iEwafioaflBfiDi 

Jaw  Brodknr 

SIfius  Software 

70E-036  Blade  o1  fl  lack  poo  le  (D) 
7OE037  Type  Attack  (Crl) 
70E  0J3  fluplon  (0) 
70E-046  CFdical  Mass  (Dl 
7oe424SnaksBylE(Crt) 
70E4A5SeideiCity(C(l) 
70E-447  Squish  'em  (CrIJ 
70E  448  Fmal  Orbit  (Crl) 

Spinnaker 

SKE-OOl  Snoopei  Troops  «1  (Dl 

SKEO04  FacemakaMD) 

EKE-006  KIndereomp  (D) 

SKE«)8  Hay  DtOdle  Diddle  (D)..     , 
5KE<I09  In  Saaich  of  Ihe  MosI 

Amazing  Thing  . .        

Fraction  Fever  (CT) 
Alphabel  Zoo(CT| 
Delta  Drawing  (CT) 

Snyapsa  Software 

SSEOll  Fl  Apocalypse  (O) 

SSEOIBDrolbs(D) 

SSE-019Survliror(0) 

SSE-020  Pharoah's  Curje  (D) 
SSE  31 1  Ft  ApocalyplB  (C)     . 

SSE-316  0rslbs(C) 

SSE-319  Sun^ivof  (C) 

SSE  320  Pnaroah's  Curse  (C) 

United  Microwave 
Induslrlas 

92E-302  Renaissance  (C) 

S2E-331  Molar  Mama  IQ       


i23 

S20 


S27 
127 
127 
127 
123 
127 
123 
S23 


130 
.1  23 
i  20 
.S  20 


23 
23 
23 
23 
23 
23 
.123 
S  23 


Commodore64 $219 

VIC  20 $  99 

1525  Printer $229 

1530  Datasette $  64 

1541  DiskDrive $249 

IGOOftodem $  89 

1701  Commodore  Momtor $289 

VIC  1311  Joystick $     8 

VIC  1312  Game  Paddles $  16 


Vic  20 


VIC  12103K  Memory  Eipander 

VIC  1110  BK  Memory  EnpanrJer    ... 
VIC  1 1 1 1  16K  Memory  E jpander 
ViC  101 1  RS  232  Terminal  Intertaoe 
VIC  1211  Super Enpandor 


S34 

VIC  1213  Vicmon  Machine 

£S2 

Language  Monitor 

.  - .  i45 

stiy 

VT  106A  Rectealion  Pack 

...MS 

S4J 

VT  107A  Home  Calculation  Pack 

%Ai 

ibV 

VIC  1800  Vicmodem 

se9 

VM  P'oofammflf's  RufflfencB  Guide  .  ..Sl4 


Educational 


Books 


Language  Arts 


Music 

Kids  and  incVic }  18   Vic  Music  Compo3or(CT) I  42 

Proflrammer's  Refeience  Guide  (Vict  .S   14    HESSynlhesound(CT) I  49 

Programmer's  Relerence  Guide  (84)     S  IS 

Reading  and  Language  Arts 

FingoiSoelllnglD.C)       112 

My  Spelling  Easel  (Ages  3-  tO| $  26 

Programming  Techniques 

Intro  10  Basic  Prog.  I J  22 

Intro  I0  Basic  Prog.  II s  22 

Pfogrammer's  Aid  Cart  J  22 

Turtle  GfapnicsJMesslCTI $  29 

Gortecv  &  Ihe  Microchip %  2i 


Super  Hangman  ICt 
SimonyHess  (C) .  .  . 
Concentralion(C|  .  . 

Home  Babysitling   . 


»   14 

!  13 
.1  13 
.1  23 


Math 


Avaton  Hiii 

NukeWar  tl2 

Automated  Simulations 

Rescue  al  PigelfCI KO 

Ricochol  iCl ■ . *'5 

Monstci  MajDICT) M7 

Sword  0I  Fargoal *^7 

Broderbund 

Martian  Raider 115 

Muitisound  Syntfiesiiof . , J15 

Shark  Trap iiS 

Sky  Blaier  (CT) J27 

SeaFoKCT) (27 

AE.(CT|  S27 

Creative  Software 

alack  Holo(CT) (36 

Trsshman(CT|  S36 

Aslrobiil!  (CT) J36 

Ciiy  Bomber  &  Mineliatd  (CT) 120 

Apple  Panic  (CT)    J36 

Ctiopliller  (CT)   $36 

Serpeniine  (CT) , , $38 

V(deoma(iia  (CT) $36 

TeriaguardiCT)  $36 

HES  Software 

HESMon(CT) $  29 

HESWriter(CT) $29 

Synihesound  Music  Synlhesiier(CT)  .$  49 

TuriiaGraphios(CT) $  29 

VICForth(CT) $  45 

Viclrok(C) $  15 

Predator  (CT) $27 


Sky  Malh  (C) 

Space  Division 

Bingo  Speed  Matii  (CT) 
Number  Crunch  (CT) 
Number  Chaser     . 
Number  Guiper    ... 


S  12 
$  12 
$  23 
I  23 
$  17 
I    17 


Social  Studies/Science 

Vmaie  Solar  Syste-n. 
Roaganornics  (CT) 


$  23 
S  27 


Commodore  Software 


Avenger.  $23 

Superslot   $23 

Super  Alien $  23 

Jupiler  Lander   , , S  23 

Draw  Poker . .  $  23 

Mrdnighl  Driire        $  23 

Radar  Rai  Race $23 

Raid  on  Fori  KnoJ S  23 

Sargon  II  Chess   $  29 

Cosmic  Cruncher .$  23 

Gorl  $29 

Omega  Race $  29 

Sea  Won J  23 


Adventurjiand  $  29 

Pirate  Cove    , $  29 

Mission  Impossible $  29 

TticCounl s  29 

Voodoo  Casde $  29 

The  Sky  IS  Falling $  23 

Mole  Aiiack $  23 

Bingo  Speed  Math  $  23 

Home  Babysit  I  er     ....,, $  23 

Visible  Solar  System $  23 

Personal  Finance , $  29 

Quick  Brown  Fox $  65 


Sirius 

Typf;  Attack 

SnF.keByie 

Thorn  EMI 

River  Rescua  (CT) 

Mutant  Hsrd  (CT)  

Tronlx 

Galactic  BlilElC) 

....    $27 
$27 

$  29 

.      ..$t7 

Swarm  (C) 

$30 

Sidewinder  (C| 

. ..   .$20 

Gold  Fever  (CT) 

$27 

Deadly  Skies  (CT) 

$27 

Call  Toll  Free 


1800-6346766 


Order  Line  Only 


$  20 

$  20 


1095  E.  Twain   (702)  796-0296 
Las  Vegas,  Nevada  89109 

Information  &  Order  Inquiries  (702)  369-5523 
Mon.  —  Fri.  8  A.M.  to  6  P.M.  —  Sat.  9  A.M.  to  6  P.M 
.     Dealers'  Inquiries  Invited 


United  Microware 

Spifler5  0'Mars(CT)  ..$34 

Meleor  RuntCT) . . .  .$  24 

Amok     (C)$  15     (Cn$  27 

Alien  Bliti |C)$  17    (CT1$  27 

SkymamiC) {  12 

Space  Division  (C) $  12 

Super  Hangman  (Cj  $  14 

The  Allen  (C) j  17 

3DMa;e(C). j  12 

Kosmic  Kamikaze  (C) ,$  17 

SuO  Chase  (C) $  15 

Renaissance ,  ,5  20 

Cloud  Burst  (CT) ]$  27 

Saieliiiesi  Meleorlle»(CT)., $  34 

Outworid(CT) 1  34 

Wordcrad _ ,  _  j  gg 

We  accept  VISA 
and  MasterCard 

OflDEn/NG    /NFOnMAT/OW    AND     TEBMS; 

For  Fas!  Delivery  sent?  cashier  crteefts, 
money  ardors  or  dtrecl  bank  wire  Iransters. 
Personal  ana  corrjpany  checf^s  allow  J  ^eel^s 
10  clear  COO  oraers  11300  minimum)  ana 
1%  or  all  aniars  over  i300  Scttool  purchase 
orders  wotoomod.  Prices  lellecl  a  cash  dis. 
cauni  only  ana  are  subiacl  lo  change  Pleasa 
enclose  four  phone  number  with  any  ordefs 
Siiippjofl  —  So7li*ai'erJ2SOrnmimr/mJ  Ship 
ping  —  nsrdMare  (please  call)  Foreign 
orders.  APO  A  FPO  oraers  ~  $10  minimum 
and  ?5"/s  or  all  orders  over  noo  fievada 
residents  add  5'/i'/t  sales  Ian.  All  goods  are 
new  ana  include  factory  warranty  Oue  lo  our 
lot!  prices,  all  sales  aie  llnai.  All  returns  must 
have  a  re/urn  authamation  number  Call 
702-369  5523  to  obtain  one  tieloie  returning 
goods  lor  leplecement 


This  is  such  a  popular  and  well-done  adven- 
ture that  it  has  inspired  two  Zork  sequels.  There  is 
a  special  Zork  User  Group,  and  paraphernalia 
such  as  cheat  books,  maps,  bumper  stickers,  T- 
shirts,  and  buttons.  Zork  was  originally  written 
and  sold  by  Infocom,  Inc.,  a  Cambridge,  Massa- 
chusetts, company.  Recently,  Commodore  itself 
has  started  marketing  the  Zork  series.  Ir\focom  is 
earning  a  formidable  reputation  for  its  "interac- 
tive prose"  programs.  Other  Infocom  products 
for  the  64  are  Starcross,  Suspended  (a  science- 
fantasy  nightmare).  Deadline,  and  Witness  (both 
detective  scenarios). 

All  of  these  are  text -only  adventures.  Infocom 
says  it  "puts  the  graphics  where  the  sun  don't 
shine,"  in  your  brain,  holding  that  the  best 
graphics  are  in  your  imagination.  This  is 
arguable,  but  the  fine  detail  of  these  games  would 
be  wasted  on  crude  graphic  displays.  Some 
people  like  adventures  with  full-screen  pseudo- 
realistic  pictures,  but  the  Zork  trilogy  and  its  kin 
really  don't  need  them. 

Telecommunicate! 

How  many  of  you  out  there  own  modems?  These 
devices  let  your  64  send  and  receive  data  over  the 
telephone.  Boring?  Hardly.  With  a  modem,  you 
can  exchange  programs  with  friends.  You  can  dial 
up  any  of  several  Commodore-oriented  bulletin 
boards.  And  then  there's  The  Source  and  Compu- 
Serve. Having  used  them,  I  feel  the  under-$100 
VICmodem  is  like  adding  the  planet  Earth  to  your 
computer.  It  significantly  expands  your  personal 
sphere  of  communication.  For  the  majority  of 
people,  one-way  television  and  radio,  plus  an 
occasional  phone  call  and  letter,  provide  most  of 
our  long-distance  needs.  With  a  nationwide 
bulletin  board,  however,  you're  casually  chatting 
with  dozens  of  people  from  all  over  the  country. 
On  CompuServe  Citizen's  Band  radio  simulation, 
you  can  talk  to  people  nationwide  on  such  diverse 
subjects  as  computers,  birth  control,  and  peanut 
butter.  I  feel  that  this  is  substantially  changing 
our  "world  concepts,"  when  your  next-door 
neighbor  is  2000  miles  away.  (See  the  special 
telecomputing  issue  of  COMPUTEl's  Gazette,  Sep- 
tember 1983.) 

If  there's  sufficient  interest,  we'll  talk  about 
some  of  the  latest  developments  in  telecommuni- 
cations, and  show  how  you  and  your  friends  can 
make  the  most  of  your  modems. 

Rumors 

Like  rumors?  There  are  some  significant  new 
products  on  the  64  horizon.  For  the  memory- 
hungr}^  yes,  there  is  memory  expansion  for  the 
Commodore  64.  One  in  particular  is  worth  notice, 
the  Monolith  from  Richvale  Telecommunications. 
This  not-yet-released  cartridge  is  supposed  to  add 
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51 2K  of  RAM  memory  (1/2  megabyte,  or  524,288 
bytes)! 

In  addition,  the  Monolith  has  an  on-board 
68000  co-processor.  This  is  the  daddy  micro- 
processor of  the  new  high-speed,  super-powerful 
16-bit  chips,  and  is  used  in  Apple's  Lisa.  Expect 
big-system  performance.  The  price?  I  hear  it  will 
be  around  $350. 

The  Unexplolted  SID 

What  are  you  doing  with  your64's  fantastic  built- 
in  sound  synthesizer?  Not  many  programmers 
seem  to  be  exploiting  its  advanced  features.  There 
should  be  more  experimentation  with  the  filters, 
ring- modulation,  and  synchronization.  These  fea- 
tures are  truly  essential  to  really  make  the  SID 
(Sound  Interface  Device)  sing.  Keep  reading 
Gregg  Peele's  continuing  series  on  64  sound  and 
music. 

In  any  case,  we're  always  interested  in  get- 
ting the  utmost  from  your  computer.  If  you've 
done  something  interesting,  send  it  in! 

Next  month,  we'll  look  at  more  products, 
including  a  software  simulation  of  80  columns, 
and  various  aids  for  BASIC  and  machine 
language  programmers.  Keep  those  cards  and 
letters  coming  from  over  the  Horizon  .  ^ 


FOX§®IFir'-  p,,,,,„ JpryieByter'* 

For  the  Commodofe  64'" 
The  user  adectionalo  sprite  development  program.  Manu- 
dfivan.  mono/multicolor  sprites.  |oy Stick/ keyboard,  lape/disk 
20K  w/FAST  mactiino  language  routines.  Over  60  commands: 
ROTATE  (any  angle  0-360>,  INVERT/OBVERT,  SHIFT.  SYM- 
METRY. AND/OR.  REVERSE.  REVIEW,  MOVIE  (animalion). 
Creaie  and  edit  up  to  128  sprites  per  (ile.  For  programminB 
etIiciencyandFUN!  IncludeslheGame Maker- aulomatically 
prepares  a  base  (or  game  development. 
Cassette  S29  95 
Disk  $34.95    ■  ' 

P.O.  Box  507 

Deer  Park,  Texas  77536 

(713)473-6723 


MAILPRO 

DATA  ORGANIZER 

AND 

MAILING  LIST 

PROGRAM 

FOR 

COMMODORE  64™ 

COMPARE 
THESE  FEATURES: 

•  fast  file  definition 

•  easy  updating 

•  rapid  printing  with  total 
format  and  record  selection 
control 

•  WORDPRO  compatible 

•  up  to  4000  records  on  1 54 1 

MAILPRO  64 $129" 

Also  available  for  COMMODORE  6032  .  .  .  SI79" 

Pijfrpeni  4n  U  S   ^unds  wii:h  order  oi^  rrvi^r  credit  cir'di, 

PRO-LINE 

lHBIIIIISOFT\A/ARE 

PKO-LINE  SOFTWARE  LTD 

(416)273-6350 

75S  THE  QUEENSWAY  EAST.  UNIT  B 
MISSISSAUGA,  ONTARIO  CANADA.  L4Y  ^CS 


95* 


COMMODORE  64 only  $199.95 

*  with  tht  purctate  of 
one  1S41    Dijk  Drive  at  S299.9B 

onii  1525E  Ptintsr  at  £279.95 

ALL  FDR  S779.B5 


COMMODORE  G4  only  S199.95* 

*    with  the  pufchasB  of 
one  1541  Disk  Diivc  a1  $299.9S 

one  14"  color  Tnonitar  17D1     $299.95 
ALL  FDR  $799.85 


COMMODORE'S 
SX-100  PORTABLE! 


$ 


995O" 


Full  64K 

Color  Monitor  built-in 

Dijk  drivs  built-in 

FREE  joftware  package     ^ 

Completely  compatible  with! 


no  \ 


!\ 


COMMODORE  64  only  $199.95* 

*  with  the  purchawal 
one  1S41  DKk  Drive  al  $299,95 

une  15ZE  Piini«(FASTI)  at     $339.95 
(includei  ifc/cable  dir.  connect! 

ALL  FOR  $839.85 


CaMMaD0HEG4  S259.35 

1541    DiikDriM  279.95 

1S2SE  Dat  Matrix  printer;  inc.  direct 

canned  inl/cible  269.95 

152G    Dot  Matrix  printer;  inc.  direct 

connect  int/cable  339.95 

1701  14"  Color  Man imr,  good  quality  289,95 
1530    Datasetti  prcjram  recorder  69.95 

1B0D  Modem  IforVICaO/ Com.  B4(  79.95 
1550  NEW!  Aatadial/Ans.  modem  109.95 
VIC-2Q  in  stock-call  for  best  price! 

Software  avjil.  for  VIC-2a  &  Com,  64-Cill  u)! 


the  Commodore  64 
LOTS  OF  SOFTWARE 
AVAILABLE! 


CALL  USI\1DW- 
PRICESIVIAY  BE 
EVEN  LOWER! 


Olympic 
Sales'^ 

0^    SEHVIMCTOU  SINCE  1447 

Gonipany 


Accessories  from  DATA  20 


ZIOCiid  For  Commadnrt  64  C69.9S 

aO  Column  tL^td  For  CoinmiidDrt  64  1  G3.9& 

40  Column  Card  Fof  VIC  Id  99.95 

(0  Column  C«d  wflKmimbuillmfar  VICJO  1M.9S 
VMio  Pick  64K  For  VIC  10  m.3i 

FREE  WITH  PURCHASE  of  each  2-8(1  cird.  BO  column, 
4D  column  or  Video  Pack  84,  you  receiva  The  followina: 
Word  MaEter  word  procetsor  software 
Mailing  Lit!  joftware 
Telecoinniunicalioiis  software 


Dui  ID  thi  tfemtrdaus  din^tnd  of  lh«u 
productt,  goodt   irt  lUbifCt  to  ■vijlabililv. 
PliH  your  ordiri  nan  I 


Telfji:  67  14  77    Toll  Frrt  Ptonf  Orrffli; 
Toll'frH  r,n  CA!  gOO-iS2'2153     000  421  BD4i  loui  of  CAI 
Otdtr  Deiki(]pfn6dtvsiMtk>  7:00  AM  tn  SiODPM  Mon  Sit 
P.O.  Sd>  74545     2ie  Sd   Oifotd  Avt.     Lot  Angclci.  CA  90ai]4 
Chnnp:  12131  7?a-l  130     Ctblr    "OLYflAV  ISA 


COMPUTER  CASSETTES 
100%  Error-Free  'Fully  Guaranteed 


[For  Commodore  64 


w 


99 


vmAmmm 

CocnplFtfr  personal  boakkfrpprng  system  that  inakes 
your  buclgeEing,  forecasting  &  reconciUation  a  breeze? 
GivH  you  instant  sccass  to  past  &  future  payments 
fl^nd  incomes  m  fovelsoT  detaJE  from  yesrly  &  mDr>thly 
summflMPs.  tn  mantpr  accouriis..  to  sepacane  entries. 


r 


LENGTH 

12 
PACK 

24 
PACK 

C-05 . . 

,,79<P 

69<f 

C-10.. 

.699 

79<P 

C-20 . . 

,,99<i; 

89<P 

Boxes 

,.26<P 

21  <f 

UPS  $3.00  Pkg. 

$18.00  Case 

C-10's  39C 
(MIn,  500  Case  Lot) 
wflabels  ADO  At, 
w/boxss  ADD  13t 

^^    FOR  ORDERS  ONLY 

^, 

# 

1-800-528-6050     4 
Extension  3005 

"^ 

PBIL  03.  1983  10:23 

[master  menlT] 

print  reports  menu 
income  menu 
expense  menu 
balance  checkbook  menu 
budget/forecast  menu 
audit  accounts  menu 
audit  details  menu 


^ 


L 


e    END  RUN 

WHAT  «  00  YOU  WANT 


jl 


MICRO-80^"  INC. 

2665-C  Busby  Road 
Oak  Harbor.  WA  98277 


^35^.^  "Family  Finances"  Program 

On  high-quality  5  1  4"  floppy  diskette 
&  50  p^gs  easy- to 'Under  stand  manual 

^2^.^      Mnnunl  only,  tcred^tad  to  purchase}. 

Postage  &  handling   included. 
Mail  check  or  money  order  to; 

19123   Hannlin  Street 

Suite  4,  Dept  P6 

Reseda,  CA  91335 


CommOEforB  64  is  a  trndeinark  of 
Commodofe  Eloctronies  Limited 


CPM 

FOR  YOUR  COMMODORE'  C-64 


•  Run  All  CPM'  Formaied  Softv^are 

•  Supports  5)','  or  6"  Disk  Drives 

•  Z-80,  Disk  and  DMA  Conifdler  on 
Inierface  Card 

•  Plugs  into  the  Commodore  64'  Expansion 
Pori 

•  Uses  Soft  Seciored  IBM  5y/  and  8'  Forma! 

Disk  Drives 

Inlertace  Card  CQQ^ 

wiine'Dlsti  Drive ,  ,  .  .  .   033 

Interface  CarJ  AClTi^ 

wlth5',','DiskDtl»e .   HOO 

inlarlacBCard  Q/1Q* 

wiinouiOiskDii»e. 04y 

•  Comrnodoro  6^  is  a  rogiarered  triitJncrmrk  o1 
Commoaore  Business  Macliines,  (ne 

■'CP'M  Is  a  regislerpd  trademark  ol  Digital  Resaarctt.  Inc. 

To  Order 

Phone  (913}  327-0629 
82.5  N.  5tti  Street 
ENGINEERING,  INC.     Salinn,  Kansas  67401 
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<o^^^VsTCP-; 


300/1200  Baud 

Standard  Tefmiral  Comrnunicadons  Package 

^PfO'  100   OOA  CP^Ot-^DjeEuL       i;3O00fDi4")ft 

Oon  I  5*(tletflf  non  S1an0jf<]  COfflrtiunicadoni  Pfatocot' 
Acc«is  Micrc  Nel  Sourc?  QuHfll in  Boards  Local  Md in 
|rdrne  etc 

■  Co  motel*  Pjc^ig*  -  *nc>kid*i  RS?3?  mrdr 

^iCf  Boifi  inc  Mrtwir*  lOoes  ncr[  mftuOf 

•  Commun-cires  in  induiTr»  SSinoipfl  ASCII 

•  uoioid'Oo^n^iQ  lO'lfOfTi  Oi^, 

•  Auromjiic  I. If  Tf  jnyjrioni 

•  Cji  St  COncoitftj  *J(im  lcvOOJ^O  0'  oie'  Vu3 

ly  3  0  or  4  0  ROMS  O'  M52  Commodore  Ccmpulsr 
01  60600'  PEOISKII  Diih  orCBMMon  15*1 

Price:  $129.95 


Spec 


ATARI  AND  PET 
EPROM  PROGflAMMER 

Piograms  271B  and  253? 
EPROMs  tdcludes  hardware 
and  software  PH  =  $?500 
ATAHI  (includes  sophisticated 
madnne  language  mortrtor  I  = 
$11995  || 

a.  ,^,,p.  p,  „,j,       [.[fit^JJj.  Tjl'j  a-  n'     SjtJ   (:    ,    M19M 

5-' J    =  SMBDO    Hi    =  JM9W 


^^ 


,vH 


VIC  RABBIT  CARTRIDGE 
AND  CBM  64  RABBIT  CARTRIDGE 

NEW  FEATURE! 
DATA  FILES!  -- 


t4 

niBtir 


C.tsstjtip 


$39.95 


Durif  Ad'«4r  vuu'  li'h  ri«riy  'AdMi'iij  to  lOAO 
Lcmd  Oil  Ssmi?  8K  in  app'u*tmatei)f  30  se^cQi^Ejs' 

Try    j|      yOuF    (Jnfltltlfiiei^ed    VfC    O'    64    fias^i 

ilimCi'  3  min^j*t    It  ij.  nor  oni^  t^^l  (inl  V£RV 

nELiABU 

Ai'^tutU^f^M^mi-tT  D'Sh  DF<ti*'Dutri  ibrfuui 

■  iih       wrif  fuir  y***  lU"*^  *nori  yOu  CI"  a*t  11^*? 

Aii.»*r\  O'rtf  Ifi  APPEMD  B*»»C  Piuyiam^ 
WO'lil  *«rn  0»  rtffOul  EnpaniiUn  UnTiOrv 

WoFini  wir»^  viC  or  64  Caj^^rre  Dec* 

Aiio  A^a-iat'v 'u' J.XJi   4D0T   ai-t]  flL^j.^ 


EHS  s  CBM  54  Monilor  Cartridge 

S25.00 

Eirery  CornmodOft  $<  Owntr  .^- 3  ^i^.h^  i'  :.  V.iv.i-"+- 

.  ,1'    ,,,ii,)r'  Mij"'[L>"  [liPaplO'eTll*? fntt^f^-^lm^j.infl i*»it«|ijig 

'or  .:  ri^jift  ^onitrCJAy  torn  J  *'lf>  <t  wfli  <ft  vOnt  SuH^art^ 
LiOrarv  CO'imanifl*  iifiiLiuae  04lLjitaj' Rpgisteti  Me'TiOfy 
D'SasserriDii?    AsjtmDitr    Transfer    etc    Ove*  PO  Conn- 


More  than  just  an  Assembler/Edilort 
Now  for  Hie  "64"  ...  — 

MAE 


II 5  a 

Profession  ally 

Designed 

Software 

Development 

System 


for 

PET 

APPLE 

ATARI 

SJ6*8B 

New 

.Price 


Blast  off  Witt)  the  software  used  on  ifie  space 
shuttle  projecfi  I 

d o 


OfKOdBO'C^'t'f 

■  5TBI L  SOT  COVi.' V"f  r?  s*- 


rr^Esio-s-E      ^       j 


.-.■...«,„  ....^ 


H 


S'/.  INCHSOR 
SECTORED  OISKFTTES 

Hlighest  quality  We  use  ihem  on 
oui  PETs,  APPLES,  ATARIs.  and  other 
computefs     i22.50i']D  or  $44.MJ?D 


EPSOU5??i6  =  SlsO253!-S750 

0.*'  taCcm.TiKlnie  P'Do-ams  bv  Bake-  lan  iOiOi  i  S2509 


3239  Linda  Dr. 
Winston-Salem.  N.C.  27106 
(919)924-2889  (919)748-8446 
Send  tor  free  catalog! 


hkntwCoRt 


We  are  the  only  software  and  computer  company  you  will  ever  need! 


SOFTWARE  GALLERY     MAIL  ORDER 

PO  BOX  3361.  CHERRY  HILL,  NJ  08034 

TOLL  FREE  C800)  992-3300 

FOR  INFORMATION  &  N.J.  CALL  (609)  424-7106 


FOR  ORDER 
OHLV 


Disk  Drive 

1541 

I  fat  ihe  Vic  ?1]  .>ncl  CWflW  r,ut 
high    CdD^TCity    ^Wigi    jml 
'  retriev.ll  qT  Ail^ 

$239 


$199 


CMoe'i 

Com[)uter 
1525  . 

Graphic  Piiiitei^249 

Datassette ''Oo 

MoifeiTi '•aa 


1110    BN  r*em(ir»  Eiiijnilf' ^42 

Mil  IGK  Mcmci^  Expanse r.          *Bo 

tan  RS23Z  teimiital  Initrlace .  ^2 

i?ii    Supti  EipiMEi ^53 

111!  PrtHtnramei'i  Aid  Cartitdee .  '39 

1JI3  M«hineL,insu,isBM(m<Hir,.*39 

1311     Joystick *7 

Un     Cjmt  Pjdiilti *12 


Color  Monitor 

1701 

W  icreen,  outslanil'mg 
resolution,  sueci^il  Com-rifhi^Qre 


compul'tr  ciicuit 


$249 


EPSON 

RX80 CALL 

MX-80FT CALL 

Fxeo  &  Fx- 100. Call 
SMITH  CORONA 
ipi  «525 


C-ITOH 


PRINTERS 

OKIDATA 

s;a  S395  •}}    mi 

ui  »63fl  H    ifllH  PrnwnntR >36fl 

14  P    ^9  PR0WRI1ERI  ^045 

j-p^j^  sUBwiiiTtR M186 

GCMMiio         *314  PRwiMsttR...... '1545 

cEiKMMs         '44a  t™"'"  '209 


CARDCO 

PaMllDl  Punier 

Interlace 

1SK  Eipaniler 

6  Slot  E^ipandei 

Interface 

3  Slot  Expansion 
Interface 

Video  Pak  BO  . 


*5Z 
$59 

$72 

$31 
$150 


FLOPPY  D  SK 

tiepliaril  SS/DO[IO| ^25 

EI(!pii3nlSS/SO[IO  S18 

Surge  Protector 

« oirttn '37.B5 

6  OLIIL[I__ ,       tB2.8S 

DATA  20 

ZeO  VIDEO  S  CPM 


^09 


MONITORS 

AMDEKplMI ^154.95 

COLOR  I S299.95 

COLOR  II '599.95 


WICO 

The  Boss '15.95jQvstickS22.50 

Famous  Red  Ball '25.95 

Trac(  Ball     '49.95 


COMMODORE  64  TOP  20  SOFTWARE 

Fro££er...„ '25  MotoiMaiia '22  H«s  Mon '28 

ioiM '27  ic»k3  '27  H^writer '34 

lumpmait                   '29  Ciid  Runnti                '27  F.ictmsker  *26 

ImpltolApihai        *29  lawbreaker '22  WoiDpio  64  ^77 

Fort  Apflcapliyp» '26  Staiciiiss *29  Siiamus *26 

Deadline '35  Suspended "SS  Quick  Brown  Foi 'ftB 

lak? ^27  REOton '29 


VIC  20 


Sriamus '26 

Chpplirter ^29 

cortjk '21 

CridSunner W 

Cold  Fe»e(  '27 

Spider  Cily '26 

Siife  Winder.  522 


COMPUTER  COVERS 


$799. 


Ree 

'tSf- 
f.  ..i'J.Jl 

'HJ 

'JM 

'735 
1I» 


We  Carry  a  Large  Selection  of  Commodore  Software, call  for  FREE  catalog 
with  order  ...or  send  $1    (refundable  with  order)   UPS  shipping  3%  for  hardware 
and  S3  for  software.        N.J.  resident    add  6%  sales  tax,  n„, 


^P 

1*-$^ 

Coitrrtorfru''*- 


l|    (>*.nl.«1.J    ..r,-    Itr-i 


mm  suucn  lo  cmma.  witwut  miice. 


IMSIIRCMDONVtSAUO}^ 


Editor/Assembler 
And  World 
Processor  for 
Commodore  64 

Elcomp  has  released  an 
editor/assembler  and  a  word 
processor  for  the  64. 

The  editor/assembler, 
Macrofire,  includes  an  editor 
with  24  commands  and  an 
assembler  that  can  translate  lOK 
of  source  code  in  about  five 
seconds.  The  $89  program, 
which  is  available  on  tape  or 
disk,  has  full  macro  capability 
and  includes  a  function  that 
allows  you  to  assemble  files 
larger  than  available  memory. 

Elcomp's  word  processor, 
Blitztext,  is  also  available  on  tape 
or  disk  for  $89.  It  includes  hori- 
zontal and  vertical  scrolling,  the 
ability  to  handle  text  files  up  to 
four  disks  long,  left  and  right 
margin  justification,  and  for- 
matted output  to  any  device. 
The  program  can  be  used  with 


almost  any  printer. 

Other  products  available 
from  Elcomp  include;  Tricks  for 
VICs,  a  book  of  ready-to-run  pro- 
grams and  tutorials  for  the 
VIC-20,  $9.95;  MORE  On  the  64, 
a  collection  of  machine  language 
subroutines  for  the  Commodore 
64,  $9.95;  and  The  Great  Book  of 
GAMES,  Vol.  1,  an  explanation 
of  game  programming  on  the 
Commodore  64,  $9.95. 

Ekomp  Publishing,  Inc. 
53  Redrock  Lane 
Pomona,  CA  91766 
(714)623-8314 

Data  Base, 
Terminal 
Program,  And 
Adventure  (Same 

Arfon  Micro  has  released  a 
handful  of  new  software  prod- 
ucts for  the  VIC-20  and  Com- 
modore 64. 

MicroBase  is  a  data  base  and 
mailing  label  program  for  the 


VIC  and  64.  It  allows  up  to  12 
fields  per  record,  80  characters 
per  field,  and  176  characters  per 
record.  Sorting  can  be  done  by 
any  field.  The  program  is  avail- 
able for  $29.95  on  tape  and 
$34,95  on  disk. 

Microterm  64  is  a  terminal 
communications  program  for  the 
64  that  allows  file  transfer 
under  ASCII  and  Commodore 
protocols.  It  includes  the  ability 
to  download  incoming  files  to 
disk,  tape,  or  printer,  and 
upload  and  transmit  files  from 
tape  or  disk.  Microterm  64  is 
available  on  tape  or  disk  for 
$39.95  and  $44.95,  respectively. 

Baidor's  Castle  is  a  realtime 
graphic  adventure  game  for  the 
VIC.  The  castle  contains  more 
than  70  rooms  on  three  levels. 
Nine  types  of  monsters  patrol 
the  castle.  Baidor's  Castle  is 
available  on  cartridge  for  $49.95. 
A  Commodore  64  version  of  the 
game  is  planned.  It  will  feature 
more  than  250  rooms  on  10 
levels  and  the  option  of  design- 
ing your  own  castle. 


What's  your  IG17  Sunsolf  3  1Q6'1.  a  'Iti-mjiiylu.  60  tiut!s!ion  progiam  loi 
ago  9-up.  losls  and  calculates  iQ ,  Answers  mcluded,  wilh  explana- 
tion ol  the  logic  required  to  gel  them.  Beat  the  tests!  Valuable  techni- 
que lor  improving  your  score  on  most  IQ  tests.  TesI  yourself  and  others. 


What's  Your  la? 


Creative 
Sollware 
lor  VIC  20 '■ 
CBIvl  64- 

Write  lor 
Free  Catalog 

Box  99 

Alturos,  FL 
33820 


syosoft 


/ 


For  Com.  64 

On  Cassette 

S19.95  ppd. 

Disk  S2495  ppd 

CFL  Res.  add 

5%  sales  lax) 

Check  or  MO 


^^]^S 


HOUDAY 
SPECIALSI 

Plfa^f  »i»*^ri/y'  machine 

andfiiimat 

t  =  tasverrt- 

D  ^  Di>k 
X  =  Cartridf^i' 

S]  O0ci<-iillli>i 
phonp  nrd<'T^  okpt  f  I  00 


Commodoi*  64  1.1  ST  OURS 

Cho|]llftri    X  44. 9S   -  32.26 

FiatEddlf   D  34. 9S   -  14.86 

Meimon X  39.95   ■  M.S6 

Miiipll  niikt    D  SS.OO   ■  Z9.S0 

Quirk  Hroun  Foi  U  64  9&   -  46  56 

Shanius X  399S   ■  28.56 

SloiyMachin* ,.,!)  39.95   ■  28.56 

Sinpfndfd    ..[]  4995    ■  35.96 

Irmijlr  ul  A|»l»l , n.C  39.95  28.56 

/c.rl.  1 .2.  i,r  3    ,„ D  2995    ■  2166 

Vie  20 

K  Hifvfilteil   X  3995    .  2S56 

Halilon  Nijini    , C  1995    -  14.26 

Sii«k..Hvl<-    X  3995  2856 

Su.»>m!     C  2995-21.66 

TuMlrGnphlci     X  39  95    •  28.56 


SEM]  roH  frej:  pric:h  list 

Sourer  T(:P637  •   Ci)mpuh«»rvf  72135.  1710 

BYTES  &  PIECES  tsiti  751.1535 

P.O  Ba>SZ5    Drpt  lO- L»l  S«l>ukrl.  M.V.  11733  .' 


NEWSScPRODUCTS 


Arfou  Micradcctronics,  hic, 
HI  Rem  Drive,  Suite  C 
Lajayctic,  LA  70503 
018)  988-2478 

Computer  Moth 
For  Kids 

Integrity  Software  has  intro- 
duced a  line  of  programs 
designed  to  teach  math  concepts 
to  young  students. 

Climb  Time  teaches  addition 
and  subtraction  to  preschool  and 
kindergarten  children  through 
animated  visual  display.  The 
program  is  available  for  the 
VIC-20  and  Commodore  64  for 


$12.50. 

Math  Bash  is  an  addition  and 
subtraction  drill  game  for  first- 
and  second-graders.  The  game, 
available  for  $12.50  for  the  unex- 
panded  VIC,  has  four  skill 
levels. 

Math  Bash  11,  designed  for 
third-  and  fourth-graders,  in- 
cludes drills  on  multiplication 
and  division.  Two  skill  levels  are 
available  for  each  drill.  The  VIC 
program  sells  for  $12.50. 

Chopper  for  the  64  includes 
addition,  subtraction,  multipli- 
cation, and  division  in  one  pack- 
age. Correct  answers  to  math 
questions  free  the  choppers  from 
behind  a  wall.  C/zopper  includes 


12  play  levels,  sound,  and  sprite 
graphics.  The  program,  de- 
signed for  first  through  fourth 
grades,  sells  for  $22.50. 

Integrity  Software 

Box  29 

Bristol,  VT  05443 

8-Slot  VIC 
Expander 

Compuscope  is  producing 
Supermother,  which  adds  35K 
of  memory  to  the  VIC-20  and 
provides  eight  expansion  slots. 

Supermother  includes  a 
system  RESET  button,  a  pause 


'MIGHTYV 
IS  HERE 
TO  SAVE 

THE  DAY 

BUSINESS    \ 

&  HOME     i 

SOFTWARE  I 

^Commodore  64  I 
-Vic  20  I 

OVER  65  APPLICATIONS  | 

AVAILABLE  ON  t 

CASSETTE  OR  DISK      I 

I 

POWERBYTE    | 

BOX  579,  905  LORIEN  DRIVE      t 
GWYNEDD  VALLEY,  PA  19437     > 

FREE  CATALOG     | 


"SMART  TERMINAL" 

TELECOMPUTING  POWER 

FOR  VIC  -  20 

COMMODORE  64 

"Smart-TefiTi**  does  more  than  convert 
your  VIC  or  SI  to  a  null  terminal,  it 
gives  you  features  other  programs 
don't  otter,  suctv  as: 

—  A  PET  to  ascii  cofivecsion  lest  mode 

—  Transmils  all  ascii  control  characters 

—  Transmits  122  ascii  codes 

—  Receives  92  ascii  codes 

—  Has  repeat  key  feature 

—  Allows  you  to  enter  and  save  four  perma- 
nent messages  (up  to  BO  characters  each) 
tor  one  key,  transmission  of  code,  pass- 
word, names,  messages,  etc. 

—  Easytoread.smoothscrollin^characters 

—  Fully  menu  driven  for  reliability  artd  ease 
of  use 

—  Transmits  and  receives  in  seperato  cha- 
racter colors  (selectable) 

—  Many  other  features 

One  oMhe  best  telecommunications  programs 

available,  "Smarl-Term"  converts  your  VIC  or  64 

into  a  SMART  TERMINAL  Requires  minimum  3K 

expansion. 

TO  ORDER:         Specify  VIC-20  or  64; 

TAPE:  S16.95  or 

DISK:  $18.95 

(U.S.  funds)  +  $1.50  P&H 


TO  onOER  SEND  CHECK  OR  MONEV  OFIOER.  CHECK 
NEED  TMHEE  WEEKS  TO  CLEAR.  NO  C.O.O.'l  TO  U.S. 
CANADIAN  ORDERS  ADO  25Mi  FOR  CQN.  FUNDS. 

BYTE  —  RYTE 

P.O.  BOX  205,  STATION  CART, 

MONTREAL,  QUEBEC 

H4K  2J5  CANADA 

DEAl£R  INOUmmS  INVITED 

VIC-20  and  Com  motors  &4  ^ro  regisl^rgd  Tradomarks  ol 
CommodoTO  Qusiness  Machines  Inc. 


11 


FREE 


WRITE  FOR  FREECsi 
CATALOG  OF  VIC  20 
and  C64  PRODUCTS 

•  SOFTWARE 

•  HARDWARE 

•  PROGRAMMINGAIDS 

•  OPERATIONAL  AIDS 

•  SUPPLIES 

•  MEDIA 

•  BOOKS 

COMPATIBLE 
CYSTEMS 
INCORPORATED 

P.O.  Box  2070  •  Dept.  G 

Saratoga,  CA  95070 

(408)  255-2024 


/" 


*"®vconnection — ^ 
VIC  20    COM.  64 


Gr1drunn«f  (Rom) 
ScorptOfI  (Rom) 
TurmobI  {Rom J 
lypo  wtock  (Doui) 
SpWw  Cny  ((torn) 
Shamu*  (Rom) 
Demon  Mack  (]?G<T1J 

Subfnarln* 

Commondir  C^ton^) 
TN*tnotd  (Rom) 
A{(Rom) 
Sky  »kii»t  (Horn) 
Swofd  o*  Fc^ool  (COK) 
Tampla  or  Apihal  (Cass) 
NlflN  S»lt»(Rom) 
Ctuth.CnimD^ 

aChomp(CQ«j 


met 

3?.95  29.9S 

39.96  29.M 

M96  2».« 

W96  29.M 

39.<J5  I9.« 

3995  ».W 

an;  95  19  « 

399S  ».»* 

3I?.9S  I9.«S 

39.95  J99S 

W.96  2«.»5 

39.95  19.95 

19.95  M.9S 

29.95  19.9S 

39.95  J9.9S 

29  95  ai.9S 


Ffog^r  (d/c) 
Jumpmon  (d/c) 
Tompl«  ol  Apihat  (d/c) 
GcWrunn*!  (Rom) 
Wlln»l(c)) 

Sword  ai  Forgodl  (d/c) 
e*]i1on  (d) 

Forr  Aftocaiypt*  {d/c) 
Jow^*ak«r  {ftom) 
TuirTKHI  (d) 
Oonflrt  {cl/c) 
Sammy  ll0H»o<Jt{Rom) 
Protadoi  II  (d/C) 
Crwpl(fi«*{Rcni) 
In  S4arch  ot  if»  Moil 
AmcuJrig  Wng  {d) 
NvutTOI  2on«  {d/c] 


RETAIL  OUR 

raicE 

34,96  2S.9S 

3995  29.9S 

39.95  2V.9S 

39.95  29.95 

49  96  as  .95 

29  9S  IQ.55 

39  95  29  95 

54  95  25  95 

34  95  35  95 

34  96  25.?S 

29  95  20  95 

39.95  29.95 

34  95  25.95 

44  95  32,95 

3995  29.95 

34  95  JS95 


CALL  TOLL  FREE  1  -800-82a-2e3fl       ^^'  "="="'o  °"^^' 


Outside  Colitornia) 


ftx  In&icJo  California  and  Other  Inquiries  Call  1-91^969-3174 


MAIL  OWEW;  Ftrf  Toit  ClewSiv.  S*^d 
cffrtifjod  ch»ck.  monov  ofcJori  or  Viso  Of 
MoitflfCofd  numl»f  arxJ  fl*p|fafn)rt  dGiro. 
tor  tofai  purcr^aia  pnca  ptui   i\  c  S? 

mlrvmum  lo*  potlooo  on<3  hornShng  Add 
Si  (tif  ihrpmont  ouf  i»de  J  he  COnl  inefitol  U  S 
Cai*G*Tna  ffiHickK^Et  otM  4lfe  loioi  lai 

SuOjKi  fa  flock  on  horxJ  P^io«  lut^racT  ifo 
ChonOff 


Cofoiog  hflo  wilh  anv  otdet  »  send  S? 

THE  SOFTWARE 
CONNECTION 

5133  VISTA  DEL  ORO  WAY 
FAIR  OAKS,  CA  95628 


PICK  YOUR  BEST 
COMMODORE  COMPUTER  PACKAGE 
ANDSAVE  EVEN  MORE... 
C64                    5229,00  C64  $229.00 

VIC  1541  239.00    or    VIC  1530  65.00 

VIC  1701 249^  VIC  1701  249.00 

Total .  $766.00  Total $530.00 

SAVE $    17.00  SAVE 5    13.00 

PractiCalc  20 

For  the  Commodore  VIC-20  .  _- 

16K  RAM  required  «*»!«»« wcni«*n*tK 

Tapq  (CV2T10I S28  00 

Disk  ICV2D10I 33.00 

PractiCalc  64-Forth8  ComrriDdore  64 

Topo  (C60Tt  1) $37  00 

Disk(C60D11l , 3900 

^KKKBtBKM  Everything  you  need  to  support  your 
^^T         jM     commodore  VIC20  and  C64 

^^^^^B|^S*^9^^H  Urbtilievabte  prices  lor  Qamo  nnd 

^^^^^^^Bv^  bLTsiftess  software  for  your 

^M|^^H  ^»im  ■  ■ '« I  m  'n  1  w'm^  Y— 
^^^^dBWHWWyTySg  ^  VIC20andC64 


TOO  MANY  TO  LIST  BUT  WE  HAVE  /T. 

Cardco.  Croattvo  Softwnrc,  EPYX,  HES,  UMI.WICO,  Romox 

For  a  complHtu  lisfiriQ  af  nil  SAVE's  products,  send  S5.00  forourcHtulogufl 
jrafundablo  wilh  ypur  fIrAt  order].  Call  our  toll  trse  number  today  for 
orders  only. 

UsB  your  American  ExprBan.  VISA.  Mastercard,  check  or  money  ordar. 
Minimum  ordar  of  $50.00.  Outside  continental  U.S.A.  minimum  ardor 
SZ50.00  Lt  S.  currency.  Shipping  and  handling  charges  are  oxtra  All  prices 
are  subject  to  chanf]a  without  notica.  Allow  2-4  weeks  for  dalivary  Pric4» 
good  through  DECEMBER,  1983. 

Order  Toll  Free  1-800-241-2682 
In  Georgia  [404)-351-8495 

SOUTHDRN  AUDIO  VIDEO  ELECTRONICS   IMC 

1782  Marietta  Blvd  ,  N.W,,  Atlanta.  Georgia  30318 


Friendfy  DUO 


The  CP  Numeric  Keypad  is  the  best  friendly  com- 
panion of  your  Commodore  64  and  VlC-20.  It  is  de- 
signed with  top  quality,  low  profile  key  switches  for 
smooth,  reliable  and  low-cost  data  entry.  It  lets  you 
zip  through  your  numeric  work  sheet,  input  your 
numbers  and  figures  comfortably,  quickly,  and  more 
easily  than  ever  before.  The  keypad  easily  connects 
in  parallel  with  the  existing  keyboard  connector.  No 
additional  software  is  required.  The  setup  is  simple. 
The  usage  is  comfortable.  And  the  price  is  very  af- 
fordable at  only  $69.95. 

rn  Computer  Place  c^^^rs^ 

^— -         23914CFenshawBlvd.,  TorTance,CA90505 
^^^^^^^^^^^^iH^  Commodom  &(  and  VIC-20  am  trademarks 


The  CP  VIC-20  Expander  is  the  one  you  have  been 
waiting  for.  It  incorporates  al!  the  features  you've 
ever  asked  for.  Ii  has  such  unique  built-in  quality 
features  as:  Four  high  quality  positively  keyed  con- 
nector slots  for  full  memory  expansion  and  utility 
cartridges;  Gold-plated  contact  fingers  for  solid  and 
long-lasting  connection;  An  on-board  RESET  button 
that  allows  the  restart  of  the  VIC-20  without  turning 
off  the  computer;  Four  individual  slot  ON-OFF  con- 
trol switches  which  are  arranged  for  easy  access  and 
designed  with  fingertip  control  rather  than  pentip; 
An  external  power  supply  hook-up  provision  with  a 
two-way  power  source  switch;  A  fuse  block  for 
overload  and  .short  protection.  It  is  priced  at  only 
$54.95.  Dealer  inquiries  welcome. 

ofl  Commodore  Business  Machines.  Inc.  ^^^mmim^^mm^^^^^^m 
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NEWSScPRODUCTS 


Compuscope's  Supertnother  provides 
eight  expansion  slots  for  the  VIC. 

button  that  freezes  a  program  or 
game  in  progress,  and  a  replace- 
able fuse.  The  board  includes  a 
write-protection  switch,  which, 
when  used  with  Blocksave  soft- 


ware (included  with  the  board), 
allows  you  to  make  backup 
copies  of  cartridge  programs  on 
tape  or  disk. 

The  board,  which  is  com- 
patible with  most  VIC  expansion 
modules,  sells  for  $129.95. 

Compuscope 
6400  Signal  St. 
Tillamook.  OR  97141 

VIC-20  Adventure 


MicRo  Information  Systems  has 
produced  an  adventure  game 
called  Zorlok  for  the  VIC-20. 

In  the  game,  you  become  the 
great-great-grandson  of  Zorlok 
the  Wizard.  You  must  enter  his 


castle,  wipe  out  a  plague  of 
monsters,  and  regain  his 
treasures. 

The  tape  version  of  the  pro- 
gram requires  8K  expansion  and 
sells  for  $39.95;  the  disk  version 
requires  16K  expansion  and  sells 
for  $45.95. 

MicRo  Information  Systems 
P.O.  Box  73 
Wa}/ne,  Nf  07470 
(201)  696-3296 

Intelligexit 
Multiple  Interface 

Interpod,  an  intelligent 
6502-based  multiple  interface. 


PRICES  SLASHED  | 

ON 

COMMODORE  1 

!54I  Disk  Drive 

$249 

1701  Monitor 

$269 

1525  Prlitter 

$239 

1530  DalaseltB   

$63 

16D0UIC  MDDEM 

$59 

VIC  Prog.  Re(.  Guide 

$13 

C-64  Prog,  Ref.  Guide 

$17 

Commodore  64  

$229 

VIC-2D  Computer 

$95 

C-B4  Logo-cart 

$39 

C-64  Piiot-carl 

$39 

C-B4  PASCAL-D 

$59 

I6-K  HAM  (orViC 

$50 

3  siat  expansion-VtC 

$28 

Software  5  pack-VIC 

$15 

8  Games  torViC 

$25 

2000  ITEM  CATALOG 

-$3 

REFUNDED  WITH  ORDER. 

Dealers -We  distribute  major  b 

rands. 

INQUIRIES  INVITED 

Space  _J\__ 
Shuttle  ^^i^^ 

^ 

Software      ^^ 

BOX  252.  CAPE  CAKAUEnAUFL  32920  | 

(305)  459-9116 

1 

VIC'30  (ndComrnDdars  B4  an  lildamiiki  ol        I 
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WHEiLIR 


SOFT- GUIDE 


NEWSIETTEI 


) 


IMP 


COMMODORE  64^^    "^     VIC  20 


TM 


BUY.THE  R IGHT  PROGRAM  - 
THE  IstTTME'-ALL  THE  flME! 


FOR  LESS  THAN  THE  PRICE  OF  ONE 

PROGRAM  YOU  CAN  HAVE  12  MONTHLY 

ISSUES  OF  SOFT-GUIDE-A  NEWSLETTER  THAT 

REVIEWS    GAMES,  HOME,  EDUCATIONAL  AND 

PERSONAL  PROGRAMS  FOR  THE  VIC  20  AND  COMM.64,  ONLY. 

ALL  REVIEWS-NO  ADS.  THE  CALL  IS  FREE- SUBSCRIBE  NOW  AND 

SAVE  33%ON  SOFT-GUIDE  20  OR  64  NEWSLETTER 


CALL 

TOl  L 
FREE 


VISA-MASTERCARD  ORDERS   ONLY 

1-800-835-2246     EXT.271 

Kansat  1-800-362-2421    Ext. 271 


CHAPTER 
SUtSCRItERS 


V. 


II  paying  by  check  or  money  order 
SOFT-GUIDE       4974  N,Fr«.no  St.  ,Suit«303        Ff  •»  no  C  A  93  726     "JIZZIIZ: 

ritau  BllDW  (Ighl  wnHt  <er  prMmlng.  Tlunk  jrou.  tnltt    yrtamSuXr   u.l. 


■j^*^  LOWER  PRICES 
LONGER  LENGTHS 


DATA  TRAC  I  C-06,  C-12,  C-24 

From  the  leading  supplier  o\  Computet 
Grade  Cassettes,  new.  longer  length  C-  U's 
{6  minutes  pei  side)  provide  the  eitra  tew 
leel  needed  for  some  1GK  programs. 


Premium  5-screw  shell  with  leader 
—  BASF  tape 

Internationally  aci:taimed. 
Thousands  ot  repeat  users. 


^ 
^ 


'(^P^  Error  Free  •  Money  back  Guaranlee 

(M>6 

C-12 

C-S4 

HARD  BOl 

1  Dozen 

7.00 

7,50 

9.00 

2.50 

2  Dozen 

13.00 

14.00 

17.00 

4.00 

J*  500  C-12's— 38C  each.-— 1. 

j^lf                                Sh.pEI.nQ  117   Wa                                 tea  it 

*                 WO  B«i*t  1J<  »J  •  ihipp.no  SIO  ifiO 

TRACTOR  FEED  •  DIE-CUT 
'JJ  BLANK  CASSETTE  LABELS 

S3.00/100    S20.00/1000 


CASSETTE 
STORAGE  CADDY 
Holds  12  cassunos  w/o  boxes 
Includes  oAq$  labels 

S2« 


and  Index  ca/d 


BASF  QUALIMETRIC 
FLEXI-DISC 

SV/'  SSDD.  Soft  Sect. 

.^/,, .  I    Lifetlnne  warranty! 

S26.95/10     SI  20.00/50      5215.00/ 100 


MICRO  CASSETTES 
in  convenient  short  lengths 


MC-10 

MC-2fi 

MC-SO 

1  Do: 

16  50 

18  00 

1900 

2  Do; 

32  50 

34  50 

36  00 

Fnson  (T/^l^^'Ls^  Same  superior  Inpa  iri 
t?u*.-  Xit  tj*^.  j^^f9  Drsfnlurn  shell  with 


Frt$ 

and  Shurp 

mKSTD  drn/a^ 


prsfnlurn  shell  j^ 
iMiders  Includeg  bOK- 


SHIPPINGIHANDLING  $3.50 

Any  quanlitv  (except  SOO  special) 


NOTE:  Outside  48  Contin.  Stales  shipping 
S3. SO  I>L1J$  SI  pel  caddy:  pei  dozsn  cas- 
selles:  per  dozen  bcies:  per  10  discs. 


In  Com.  LI  S.  itiipraents  are  t>y  UPS 
unless  Paicel  Post  requested 


Catilornia  lesidenls  add  Sales  Tai 


WRITE  FOR  FREE  BROCHURE 
ASK  FOR  QUANTITY  DISCOUNTS 

for  IMMEDIATE  SHIPMENT 
r^^\    on  Credit  Card  Orders 

Call;  213/700-0330 


VORK  lOXomputeruiore 

9S25  Vaiur  Ave.  #G      Chalswodh.  CA  91311 


HUNDREDS  OF  PROGRAMS  AVAILABLE 
FOR  THE  COMMODORE  64  &  VIC  20 


Commodore  64 


All  Prices  up  to 
30%  OFF  RETAIL 


VIC  20 


COMMODORE 

Commodore  64  Computer  249.95 

1541  Disk  Drive  269.95 

1701  Color  Monitor  269.00 

1525  Printer  249.95 

1530Datasette  K.95 

HOME 

Quick  Brown  Fox  (CT)  47.50 

Paper  Clip  (O)  96.25 

WordPro  3  Plus  (D)  67.95 

CalcResult  Advanced  (D)  135.00 

Hesmon  (CT)  29.95 

Home  Accountant  (D)  49.95 

EDUCATIONAL 

Pacemaker  (D)  26.25 

Kindercomp  (D)  22,50 
in  Search  o(  ttie  Most 

Amazing  Thing  (D)  29.95 

Early  Games  (D/CASS)  22,50 
Eiectronic  Party  (VIC  20/CASS)    22.50 

Square  Pairs  (VIC  20/CASS)  22.50 

Turlie  Trax  {VIC  20/CASS)  22.50 


GAMES 

Zork  I,  II,  or  III  [D) 
Deadline  (D) 
Starcross  (D) 
Jumpman  (D/CASS) 
Spritemaster  (D/CASS) 
Neutral  Zone  (D/CASS) 
Temple  o(  Apstiai  (D/CASS) 


HARDWARE  AND  ACCESSORIES 

Cardco  Parallel 

Printer  int.  63.95 

The  Connection  Parallel  Inl.  89.95 

Cardco  3  Slot  Exp.  Board  31 .95 
16K  Memory  Expander 

(VIC  20)  57.00 
Data  20  8K  Display  Mgr 

(40/80  col.  plus  Word  Proc.)  1 19.95 

Data  20  Display  Mgr  (40/80)  79.95 

Zenitti  12"  Green  Monitor  109.00 

Amdek  Color  I  Monitor  319.95 

C.  Itoh  Prowriter  3510AP  395.95 

Control  Data  Diskettes  (10)  23,00 


Write  or  call  for  FREE  CATALOG.  TO  ORDER:  CAU  1-714-951-5596 

8:00  A.M.  ■  8:00  P  M  PST  l/or.-Sat.  or  send  check  cr 
credit  card  number,  signature  and  expiration  date. 

CENTURY  MICRO  PRODUCTS 
RO.  Box  2S20,  Mission  VIejo,  CA  92690 

Visa/Mastercard  add  3%.  Personal  ctiecks  allow  2  weeks  to  clear.  CA  residents  add  sales  tax. 
Shipping  and  handling  and  $3.00  (hardware  extra).  Prices  subject  1o  change. 


CROWm  COMPUTER 


and  Software  I"'°™?.':r2''TL"''^'",.'",.«, 

Rts.  309  &  663,  Quakertown,  Pa.  18951 

In  Pa.  (215)538-1665 
Out  of  Pa.  (800)344-4499 
SERVICE     SEND  FOR  FREE  CATALOG 


LARGE 
SELECTION 


FAST 


COMMODORE  VIC-20 

COMMODORE  64 

Commodore 

Commodore 

Gorf  c 

39.95 

31.95 

Disk  Bonus  Pack  d 

19,95 

16.95 

Vic  Avenger  c 

29.95 

23.95 

Computer  Sohwaie  Associates 

Creative 

PractiCalc  64  1 

49,95 

41.95 

Ctioplifter  c 

29.95 

23.95 

PtactiCalc  64  d 

54.95 

46.95 

Serpentine  c 

29.95 

23.95 

Inventory  64  d 

24.95 

21,95 

Household  Finance  c 

19.95 

16.95 

Hes 

Car  Cost  c 

19.95 

13.')5 

Retro  Ball  c 

39.95 

29.95 

Computer  Software  Assoc 

iates 

6502  ProDevelopment  1 

29.95 

23.95 

PractlCalcZOt 

39.95 

34.95 

Cococ 

49.95 

39.95 

PractlCalc20d 

44.95 

36,95 

Micro-Spec 

PiactlCatcPlust 

49.95 

41.95 

PracttCalcPlusd 

54.95 

46.95 

General  ledger  d 

99.95 

79.95 

VlcPal(*lt 

19.95 

16.95 

Data-Base  Manager  H 

89.95 

69.95 

HES 

Prolesstonat  Software 

HES  Writer  c 

39.95 

31.95 

Wordpro  3  Plus  d 

89.95 

71.95 

Turtle  Graptc  c 

39.95 

31.95 

Spinnaker 

Gtidrunner  c 

29.95 

24.95 

6502  ProDevelopmeni  c 

29.95 

23.96 

Face  Maker  d 

34.95 

26.95 

Face  Maker  c 

34.95 

27.95 

|V|lcro-Spec 

Snooper  Troops  1  or  II  d 

39.95 

29.95 

General  Ledger  d 

89.95 

69.95 

Synaspe 
Fort  Apocalypse  c 

Data  Base  Manager  d 

59.95 

47,95 

34.95 

27.95 

Quick  Brown  Fax 

Fort  Apocalypse  d 

34.95 

27.95 

Quick  Brown  Foxc 

64.95 

54.95 

Shamusc 

34.95 

27,95 

Shamus  d 

34.95 

27.95 

TERMS:    Prices  subject  to  change.  VISA  and 
allow  2  weeks  to  clear.  C.O.D.  on  Certified 


MASTERCARD  add  3%.  Personal  Checks 
Check.  PA.  Restdi-nls  add  6%  Sales  Tax. 


NEWSScPRODUCTS 


The  hiterpod,  an  intelligent  freestand- 
ing interface  for  the  VIC  and  64,  uses  a 
6502  to  connminicate  ivith  all  Com- 
modore and  RS-232  devices. 

gives  serial  and  parallel  capabili- 
ties to  the  VIC  and  64. 

The  interface  lets  the  com- 
puter communicate  with  all 


Commodore  seriallEEE  and 
lEEE-488  devices,  as  well  as 
RS-232  devices.  It  is  a  stand- 
alone unit  that  uses  no  computer 
memory. 

Up  to  30  IEEE  devices  and 
any  RS-232  modem  or  printer 
can  be  accessed  by  the  system 
when  the  Interpod  is  plugged  in- 
to the  serial  port.  Through  the 
Interpod,  the  computer  can  com- 
municate with  voltmeters,  plot- 
ters, and  other  peripherals. 

The  interface  is  available  for 
S180. 

Limbic  Systems,  Inc. 
1056  Elwell  Court 
Palo  Alto,  CA  94303 
(415)  964-8788 


COMPUTEJ's  Gazette  for  Cowmoiiore 
wclconws  aniunntccmi'Hl^  of  new  pro- 
ducts for  VtC-20  luul  Commodore  64 
coiitpiiten,  fs/vt:r(i//i/  products  aimed  at 
beginning  to  intermediate  users.  Please 
send  press  releases  and  pliotas  zuell  in  ad- 
vance to:  Tony  Roberts,  Assistant  Man- 
aging F.ditor',  COM['UTR!'s  Gazette, 
P.O.  Box 5406,  Greensboro,  NC 27403. 

New  product  releases  are  selected  from 
submissio}is  for  reasons  of  ti)neliness, 
available  space,  and  general  interest  to 
our  readers.  We  regret  that  we  are  unable 
to  select  all  new  product  submissions  for 
publication.  Readers  should  be  aware 
thai  we  present  here  some  edited  ivrsion 
of  material  std'initted  by  vendors  and  are 
unable  to  vouch  for  Us  accuracy  at  time  of 
publication.  Qf 


STEPPING 

MOTOR 
INTERFACE 

CONTROL  THt  REAL  WORLD 


STEPPING  MOTORS  are  extremely  ptecise 
specialized  molors.  Wiih  Ihe  aid  ol  me  computer, 
the  shall  can  be  rotated  any  number  ol  revolu- 
tions to  the  exaci  position  you  want  Vary  simple 
poke  commands  pulse  Ihis  geared  down,  high 
inique  motor  1 .8'  lor  200  Steps  per  revolution. 

Ideal  lor  use  in  robolics,  plotters,  chan  recorders, 
motion  conlrol.  scientific  applications,  as  well 
as  do-it-yourself  hobbyists. 

YOU  GET: 

•Motor  with  4  1/6:1  gear  box 

•Complete  circuit  board  with  sockeied  IC's 

•Power  supply 

•Connecting  cable  Specify  VIC  or  64 

ASSEMBLED 
AND  TESTED 

CHECK  or  MONEY  ORDER    ZYTEK 
ADD  iZ  SHIPPIHG  RO.  BOX  173 

PA.  RES.  AOO  6%  TAX       MAPLE  GLEK, PA. 
13002 


$9925 


COMSTAR 


Air  SHIPPING  WITHIN  2  DAYS 

SEND  Sl.OO  FOB  COMPLETE  LIST 


COMMODORE 

GX  100  PRINTER  (60  COLUMN]  [BANANA]  139 

CARDCD  PRINTER  INTERFACE  [PARALLEL]    59 

ALIEN  GROUP  VOICE  BOX  [O.T]  85 

NEWPORT  PROSTICK 23 

ELEPHANT  DISKS  [BOX  OF  10] 21 

RABBIT  [EASTERN  HOUSE[  (UIC  OR  61]   35 

HES  MODEM  [WITH  SOFTWARE]  [UIC  OR  64)    59 

HES  MON  ASSEMBLER  |C|  [VIC  OR  04]    29 

DUST  COVER 7 

QUICK  BROWN  FOX  fC|  (VIC  OR  64]  49 

COM-64 

WORDPRO  3  -  [D|  59 
VIDEOPAK  80  |SD  COLUMN!  159 
Z-flO  VIDEOPAK  jWITH  CPM|         259 

6502  PaOF.  DEV.  SYSTEM  :(T|  23 

ROBBERS  OF  LOST  TOMB  ID.TI  21 

PROC.  REF.  GUIDE  jBDOK)  IB 

ELEMENTARY  64  jBOOKI  14 

64  FORTH  [Cj  46 

JUMP  MAN  |D,T|  29 
PRACTICALC  {SPREAD  SHEETj  |T|  39 

FORT  APOCALYPSE  (O.T)  26 

GOTKMOGS  LAIR  |0.T|  34 

FROGGER  |D,T)  26 

ANNUIILATOR  [T|  16 

TEMPLE  DF  APSHAI  fO.TI  29 
C     CAHTftlDGE           [I     DISK 


VIC-20 

16K  RAM  69 

CARDBDARD  !3  SLOT  EXP.j  33 

DISPLAY  MANAGER  I4D/BD  CDL.j  69 

HESWRITEfl  10  29 

TUflTLE  GRAPHICS  |C|  29 

VIC  FORTH  [Cj  46 

CHOPLIFTER  (C)  29 

SHAMUS  (C|  ZS 

SCDflPIOKIO  Z9 

SPIOER  CITY  jCj  29 

SW0flD0FFARG0AL|T)21K  23 

KIDS  AND  THE  VIC  IBDOKl       '  17 

VIC  GRAPHICS  jBDOKI  12 

SUBMARINE  CDMMANOER  (C|  31 

TYPE  ATTACK  jCj  29 
T  =  CASSETTE              '  MOST  ITEMS 


COM^TCR  ORDERS  ONLY:  8DQ-558-8603 

TTin  #  Of  jjj,(j  |,f,j(j(  (r  fnon«y  ordir.  VISA.  MC  idd 

P.O.  BOX  17MG0LETA,CA93I16  y^  Sfilpplnfl-i2  lof  loltwirt  jcill  (or 

[805)  054-4600  hirdwirt).  Cillt  idd  6%tix.CDDiildS2.50. 


Bug-Swatter: 

Modifications  And  Corrections 


•  IMPORTANT:  We  added  a  POKE  to  the  "Automatic 
Proofreader"  (October  1983)  to  protect  il  I' rum  being 
destroyed  when  you  LOAD  nnotber  prngrani  from 
tape.  The  POKE  docs  protect  the  Proofreader,  and  the 
Proofreader  itself  is  not  affected.  However,  a  quirk  in 
the  VIC-20's  operahng  system  means  that  programs 
typed  in  with  the  Proofreader  and  .SAVty  to  tape 
cannot  be  LOADed  properly  later.  If  you  LOAD  a 
program  SAVEd  while  you  had  tlie  Proofreader  in 
memory,  you  will  get  a  ?LOAt3  ERROR  me.ssnge.  Thiii 
applies'oniy  to  VIC-20  tape  SAVEs  (disk  SAVEs  work 
OK,  and  the  quirk  was  fbced  in  the  Commodore  64). 
The  solution  is  to  use  this  special  LOAD  procedure: 

1.  Turn  the  power  off,  then  on  again, 

2.  LOAD  the  program  from  tape  {disregard  the 
?LOAD  ERROR). 

3.  Type:  POKE  45,PEEK(174):POKE46,PEEK 
(175):CLR 

4.  Press  RETURN. 

5.  ReSAVE  the  program  to  tape. 

The  program  will  LOAD  just  fine  In  the  future. 
This  month,  the  Proofreader  has  been  updated  to 
prevent  this  problem.  The  Proofreader  also  has  been 
improved  in  other  ways.  We  strongly  recommend  that 
you  type  in  the  now  version  of  the  Proofreader  and 
discard  the  old  one  (the  new  version  works  on  either 
the  VIC  or  64  and  checks  itself  for  typing  errors). 
We  apologize  for  any  inconvenience  this  may  have 
caused  you. 


•  Many  readers  ran  into  recurring  errors  when 
attempting  to  run  the  "Single  Drive  File  Copy" 
program  that  accompanied  September's  "64  Ex- 
plorer" column.  The  errors  involved  numerous 
GOTOs  and  GOSUBs  without  corresponding 
target  lines. 

Here's  what  happened:  just  before  the 
working  version  of  the  program  was  listed  on  our 
printer,  28  seemingly  needless  REM  statements 
were  deleted  to  save  space.  Usually,  deleting  a 
REM  statement  does  not  affect  program  operation. 
But  in  this  case  the  REMs  were  being  used  to  sep- 
arate blocks  of  code  to  make  the  listing  easier  to 
read,  and  they  were  targets  of  the  GOTOs  and 
GOSUBs.  The  program  will  work  if  all  GOTOs 
and  GOSUBs  without  target  lines  are  renumbered 
to  branch  to  the  next  higher  line  number. 

Since  this  solution  would  require  lots  of  ed- 
iting, and  some  references  might  be  missed,  we've 
decided  to  list  all  the  deleted  line  numbers.  The 
program  can  be  fixed  by  adding  these  lines,  and 
by  changing  the  GOTO  statetnent  in  line  1090 

1 80    COMPU  TBI's  Ga2Blta    N  o  vem  ber  1 983 


from  GOTO  5000  to  GOTO  4000, 

(By  the  way,  this  is  a  good  argument  for 
adhering  to  the  principle  of  never  making  a  REM 
statement  the  target  t)f  a  branch  instruction.  Many 
people,  when  entering  listings,  routinely  omit 
REMs  to  save  typing  and  memory.) 

Add  these  lines:  10  RUM,  30  REM,  100  REM, 
120  REM,  200  REM,  220  REM,  300  REM,  320  REM, 
400  REM,  420  REM,  500  REM,  520  REM,  600  REM, 
620  REM,  700  REM,  720  REM,  800  REM,  820  REM, 
900  REM,  920  REM,  1000  REM,  1020  REM,  2000 
REM,  2020  REM,  3000  REM,  3020  REM,  4000  REM, 
4020  REM, 

•  "TeleTerm  64"  (September)  works  as  pub- 
lished. But  if  you  are  having  problems  with 
uppercase  letters  appearing  as  lowercase  or  vice 
versa,  try  this  modification:  delete  line  124  and  re- 
enter the  statement  as  line  95, 

•  In  the  VIC-20  version  of  "The  Viper"  (Au- 
gust), omit  the  colon  between  THEN  and  PRINT 
in  line  570, 

•  The  author  of  "VIC/64  Mailing  List"  (Au- 
gust) suggests  these  changes  to  correct  an  infre- 
quent bug  in  the  Examine  and  Change  options: 

47  A$=""! INPUT" (CLRlWHICH  ITEM" ; A$ :A=VAL( 
A? ) : IFA$=" "ORA< 1THENI9 

48  READA$:IPAS="END"THEN19 

49  IFA$<>"XX"THEN48 

50  READA$:IFA<>VAL(A$)THEK48 

If  you  are  using  "VIC/64  Mailing  List"  with 
adhesive  mailing  labels  spaced  one  inch  apart, 
the  author  suggests  these  changes  for  proper 
spacing: 

95  N2$=LEFT$(B$,X) J N1$=RIGHT$ ( B$ , LEN( B$ )- 

X) 
101  READA:GOSUB92 :GOSUB102 :GQT099 
104  PRINT#1,CHR$(10)CHR?(10) : RETURN 
114  IFZ=4THEN120 

116  PRINT#1,CHR$(10)CHR$(10)"ITEM";A:GOSU 

B92 
120    GQSUB92:GQSUB102;CLOSE1:GOTO60 

Also,  in  case  the  instructions  for  modifying 
the  program  for  tape  were  unclear,  here  is  the 
line  to  change: 

55    PRINT" {CLR}": SAVE    R$ , 1 : END 


We  appreciate  receiving  both  corrections  and 
modifications  from  readers.  Please  address  them 
to: 

Bti^-Simttcr 

do  COMPUTEI's  Gazette 

P.O.  Bo.x5406 

Crecimhoro,  NC  27403  m 


How  To  Type  In 
COMPUTEI's  Gazette  Progiams 


Many  of  the  programs  which  are  listed  irv  COM- 
PUTEI's Cazi'ltc  contain  special  control  characters 
(cursor  control,  color  keys,  inverse  video,  etc.). 
To  make  it  easy  to  know  exactly  what  to  type  when 
entering  one  of  these  programs  into  your  com- 
puter, we  have  established  the  following  listing 
conventions. 

Generally,  any  VlC-20  or  Commodore  64 
program  listings  will  contain  bracketed  words 
which  spell  out  any  special  characters:  {DOWN;} 
would  mean  to  press  the  cursor  down  key.  [5 
SPACES}  would  mean  to  press  the  space  bar  five 
times. 

To  indicate  that  a  key  should  be  shifted  (hold 
down  the  SHIFT  key  while  pressing  the  other 
key),  the  key  would  be  underlined  in  our  listings. 
For  example,  S  would  mean  to  type  the  S  key 
while  holding  the  shift  key.  This  would  appear 
on  your  screen  as  a  "heart"  symbol.  If  you  find 
an  underlined  key  enclosed  in  braces  (e.g.,  {10 
N.}),  you  should  type  the  key  as  many  times  as 
indicated  (in  our  example,  you  would  enter  ten 
shifted  N's). 

If  a  key  is  enclosed  in  special  brackets,  fs:^, 
you  should  hold  down  the  Commodore  key  while 
pressing  the  key  inside  the  special  brackets.  (The 
Commodore  key  is  the  key  in  the  lower  left  corner 
of  the  keyboard.)  Again,  if  the  key  is  preceded  by 
a  number,  you  should  press  the  key  as  many  times 
as  necessary. 

Rarely,  you'll  see  a  solitary  letter  of  the  al- 
phabet enclosed  in  braces.  These  characters  can 
be  entered  on  the  Commodore  64  by  holding  down 


the  CTRL  key  while  typing  the  letter  in  the  braces. 
For  example,  (A}  would  indicate  that  you  should 
press  CTRL- A.  You  should  never  have  to  enter 
such  a  character  on  the  VIC-20,  but  if  you  do,  you 
would  have  to  leave  the  quote  mode  (press  RE- 
TURN and  cursor  back  up  to  the  position  where 
the  control  character  should  go),  press  CTRL-9 
(RVS  ON),  the  letter  in  braces,  and  then  CTRL-0 
(RVS  OFF). 

About  the  ([uote  mode:  you  know  that  you  can 
move  the  cursor  around  the  screen  with  the  CRSR 
keys.  Sometimes  a  programmer  will  want  to  move 
the  cursor  under  program  controL  That's  why 
you  see  all  the  {LEFT}'s,  {HOMEJ's,  and 
{BLU}'s  in  our  programs.  The  only  way  the  com- 
puter can  tell  the  difference  between  direct  and 
programmed  cursor  control  is  the  quote  mode. 

Once  you  press  the  quote  (the  double  quote, 
SHIFT-2),  you  are  in  the  quote  mode.  If  you  type 
something  and  then  try'  to  change  it  by  moving 
the  cursor  left,  you'll  only  get  a  bunch  of  reverse- 
video  lines.  These  are  the  symbols  for  cursor  left. 
The  only  editing  key  that  isn't  programmable  is 
the  DEL  key;  you  can  still  use  DEL  to  back  up  and 
edit  the  line.  Once  you  type  another  quote,  you 
are  out  of  quote  mode. 

You  also  go  into  quote  mode  when  you  IN- 
SerT  spaces  into  a  line.  In  any  case,  the  easiest 
way  to  get  out  of  quote  mode  is  to  just  press  RE- 
TURN. You'll  then  be  out  of  quote  mode  and  you 
can  cursor  up  to  the  mistyped  line  and  fix  it. 

Use  the  following  table  when  entering  cursor 
and  color  control  keys: 


When  You  Read 

Press: 

See: 

When  You  Read: 

Press: 

See: 

When  You  Read: 

Piess: 

QO 

See: 

{CLEARS 

tCYN) 

QSifl 

171 

(HOME J 

mim 

m 

[PURl 

nni  Q 

il 

ISi 

BB 

mm 

Jup3 

m 

(grnI 

I^SQ 

B 

{Fll 

ES 

5 

{DOWN} 

fji^cii 

EH 

tBLU} 

QI3  O 

B 

iF2] 

^ 

Bl 

{LEFT) 

ciasiFS] 

II 

[YELl 

■til:l«  Q 

Si 

tF3j 

IE 

5 

I right! 

B¥IB 

o 

ill 

BO 

□ 

IF4} 

EZ! 

iS 

I  RVS) 

om  Q 

d 

m 

QB 

15 

IFS} 

r»-- 

II 

tOPFl 

QUII  Q 

■ 

§3i 

QQ 
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{F6] 

rr^ 

a 

IBLKJ 
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HI 

u% 

BD 

m 

EF73 

Ob 

■1 
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n 
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■t 
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A  Beginner's  Guide 
To  Typing  In  Programs 


What  Is  A  Program? 

A  computer  cannot  perform  any  task  by  itself. 
Like  a  car  witiioiit  gas,  a  computer  has  potential, 
but  without  a  program,  it  isn't  going  anywhere. 
Most  of  the  programs  published  in  COMPUTE!'$ 
Gazette  for  Commodore  are  written  in  a  computer 
language  called  BASIC.  BASIC  is  easy  to  iearn 
and  is  built  into  all  VIC-20s  and  Commodore  64s. 

BASIC  Programs 

Each  month,  COMPUTEI's  Gazette  for  Commodore 
publishes  programs  for  both  the  VIC  and  64.  To 
start  out,  type  in  only  programs  written  for  your 
machine,  e.g.,  "VIC  Version"  if  you  have  a  VIC-20. 
Later,  when  you  gain  experience  witii  your  com- 
puter's BASIC,  ynu  can  try  typing  in  and  converting 
certain  programs  from  another  computer  to  yours. 

Computers  can  be  picky.  Unlike  the  English 
language,  which  is  full  of  ambiguities,  BASIC  usu- 
ally has  only  one  "right  way"  of  stating  something. 
Every  letter,  character,  or  number  is  significant.  A 
common  mistake  is  substituting  a  letter  such  as 
"O"  for  the  numeral  "0",  a  lowercase  "1"  for  the 
numeral  "1",  or  an  uppcrca.se  "B"  for  the  numeral 
"8".  Also,  you  must  enter  all  punctuation  such  as 
colons  and  commas  just  as  thev  appear  in  the 
magazine.  Spacing  can  be  important.  To  be  safe, 
type  in  the  listings  exactly  as  thev  appear. 

Brackets  And  Special  Characters 

The  exception  to  this  typing  rule  is  when  you  see 
the  curved  bracket,  such  as  "(DOVVNl".  Any- 
thing within  a  set  of  brackets  is  a  special  character 
or  characters  that  cannot  easily  be  listed  on  a  print- 
er. When  you  come  across  such  a  special  state- 
ment, refer  to  "How  To  Type  In  COMPUTEI's 
Gazette  Programs." 

About  DATA  Statements 

Some  programs  contain  a  section  or  sections  of 
DATA  statements.  These  lines  provide  information 
needed  by  the  program.  Some  DATA  statements 
contain  actual  programs  (called  machine  language); 
others  contain  graphics  codes.  These  lines  are  espe- 
cially sensitive  to  errors. 

If  a  single  number  in  any  one  DATA  statement 
is  mistyped,  your  machine  could  "lock  up,"  or 
"crash."  The  keyboard  and  STOP  key  may  seem 
"dead,"  and  the  screen  may  go  blank.  Don't  panic 
-  no  damage  is  done.  To  regain  control,  you  have 


to  turn  off  your  computer,  then  turn  it  back  on. 
This  will  erase  whatever  program  was  in  memory, 
so  always  SAVE  a  copy  ofi/our  program  before  you  RUN 
it.  If  your  computer  crashes,  you  can  LOAD  the 
progi-am  and  look  for  your  mistake. 

Sometimes  a  misty'ped  DATA  statement  will 
cause  an  error  message  when  the  program  is  RUN, 
The  error  message  mav  refer  to  the  program  line 
that  READS  the  data.  The  error  is  :ititl  in  the  DATA 
statements,  thou^li. 

Get  To  Know  Your  Machine 

You  should  familiarize  yourself  with  your  com- 
puter before  attempting  to  type  in  a  program. 
Learn  the  Statements  you  use  to  store  and  retrieve 
programs  from  tape  or  disk.  You'll  want  to  save  a 
copy  of  yoLir  program,  so  that  you  won't  have  to 
type  it  in  every  time  you  want  to  use  it.  Learn  to 
use  your  machine's  editing  functions.  How  do 
you  change  a  line  if  you  made  a  mistake?  You  can 
always  retype  the  line,  but  you  at  least  need  to 
know  how  to  backspace.  Do  you  know  how  to 
enter  inverse  video,  lowercase,  and  control  char- 
acters? It's  all  explained  in  your  computer's 
manuals. 

A  Q.uick  Review 

1)  Type  in  the  program  a  line  at  a  time,  in  order. 
Press  RETURN  at  the  end  of  each  line.  Use  back- 
space or  the  back  arrow  to  correct  mistakes. 

2)  Check  the  line  you've  typed  against  the  line  in 
the  magazine.  You  can  check  the  entire  program 
again  if  you  get  an  error  when  you  RUN  the 
program. 

3)  Make  sure  you've  entered  statements  in  brack- 
ets as  the  appropriate  control  key  (see  "How  To 
Type  COMPUTEI's  Gazette  Programs"  elsewhere 
in  the  magazine.) 


We  regret  that  wc  nrc  not  able  to  respond  to  individual 
inquiries  about  programs,  products,  or  seivices  ap- 
pearing ill  COMPUTEI's  Gazette  for  Commodore 
due  to  increasing  publication  activity.  On  those  in- 
frequent occasions  wlicii  a  pubtisheil  pivgraiii  contains 
a  typo,  the  correction  witl  appear  in  the  magazine, 
usually  within  eight  weeks.  If  you  haiv  specific 
questions  about  items  or  programs  which  you've  seen 
in  COMPUTEI's  Gazette  for  Comnimlore,  please 
send  them  to  Gazette  Feedl'ack,  P.O.  fiav  5406, 
Greensboro.  NC  27403. 
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Chicken  Little 


(Article  on  page  64.) 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEI's  Gazelte  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


Program  1:  vie  version,  instructions 
And  Character  Set 

0  IF  PEEK( 7344 )=PEEKC 7344+25600 )THEN4 

sreni  23 

1  POKE52,28:POKE56,28:CLR:FORT=716aT07679 
!POKET,PEEKtT+25600) :NEXT        : rem  62 

4  PRINTCHR$(147)  srem  175 

5  GOSUB10000:GOSUB6000  ; rem  38 
30  PRINT: PRINT" PLEASE  WAIT  FOR  THE 

{3  SPACES} GAME  TO  LOAD."        :rem  189 
40  POKE198, 5;POKE631,7a:POKE63  2,69:POKE6  3 
3,87:POKE634,13:POKE63  5,131:END 

:rem  226 

6000  PRINTCHR$(147) ;SPC( 4) ;CHR? ( 18 ) ;"CHIC 

KEN  LITTLE" ;CHR$C 146)  :rem  71 

7000  PRINT! PRINT" YOU  PLAY  THE  PART  OF 

{2  spaces} CHICKEN  LITTLE."    : rem  48 

7001  PRINT  :reni  85 

7010  PRINT" YOU  CAN  MOVE  IN  THE{3  SPACES }B 
OTTOM  QUARTER  OF  THE  SCREEN." 

:rem  116 

7011  PRINT  :rem  86 
7020  PRINT"PIECES  OF  SKY  (BL0WN(2  SPACES} 

RANDOMLY  BY  THE  WIND) (2  SPACES 3  FALL 
{space) DOWN  AT  YOU."  :rem  221 

7030  PRINT: PRINT"TO  SCORE  POINTS,  TOSS  RO 
CKS  AT  THE  FALLING"  :rem  200 

7031  PRINT" PIECES  OF  SKY  WITH  THE  SPACEBA 
R."  :rem  109 

7040  PRINT: PRINT "YOU  CAN  ALSO  HIT  NON-  FA 
LLING  PIECES."  !rem  66 

7050  PRINT: PRINTCHR${ 18) ; "HIT  A  KEY  TO  CO 
NTINUE";CHR$(146}  :re[n  153 

7055  GETA$:IFA$=""THEN7055        :rem  197 

7056  PRINTCHR${147)  :rem  77 
7060  PRINT "KEYS  I,J,K  AND  M  MOVE  UP, LEFT, 

RIGHT  AND  DOWNRESPECTIVELY. " :PRINT 

:rem  172 
7080  PRINT" YOUR  SCORE  AND  THE{4  SPACES }NU 

MBER  OF  REMAINING {3  SPACES} CHICKENS 

(space) ARE  SHOWN  AT  THE  TOP.": rem  93 
7090  PRINT: PRINT" YOU  GET  50  POINTS  FOR  HI 

TTING  FALLING  SKY,"  :rem  165 

7100  PRINT" AND  10  POINTS  FOR{ 5  SPACES) OTH 

ERS."  :rem  148 

7690  PRINT:PRINTCHR$(ia) ;"HIT  A  KEY  TO  CO 

NTINUE";CHR$(146)  srem  163 

7700  GETA$;IFA$=""THEN7700        :rem  191 

7701  PRINTCHR?(147)  :rem  74 

7702  PRINT" EACH  TIME  YOU  CLEAR [3  SPACES  3 T 
HE  SCREEN  AND  ADVANCE  TO  THE  NEXT  LE 
VEL, "  :rem  18 

7703  PRINT"THE  PIECES  OF  SKY  FALL  FASTER. 
"  srem  218 

7704  PRINT :PRINTCHR? (18);  :rem  28 

7705  PRINT" IF  MORE  THAN  EIGHT (4  SPACES} PI 


ECES  OF  SKY  HIT  THE  GROUND,  THE  GAME 
IS[3  SPACES} OVER."  :rem  9 

7711  PRINT: PRINT: PRINT: PRINT: PRINT 

:rem  121 

7720  F0RT=1T025:PRINTCHR$(145);SPC(4) rCHR 

$(18) ;"G00D  LUCK! " :FORP=1TO150 :NEXTP 

:rem  171 
77  30  PRINTCHR$(145};SPC(4) ;"GOOD  LUCK1":F 
ORP=1TO150:NEXTP:NEXTT       : rem  150 
7740  PRINTCHR$(147)  :rem  77 

9180  RETURN  !rem  178 

10000  READA:IFA<0THENRETURN  :rem  211 
10010  F0RI=AT0A+7:READJ:P0KEI, J:NEXT 

: rem  39 

10020  GOTO  10000  :rem  29 

10031  DATA  7168,48,44,100,131,129,195,36, 

24  srem  73 

10041  DATA  7176,12,18,233,33,241,14,9,16 

:rem  171 
10050  DATA  7184,0,0,28,34,36,24,0,0 

srem  164 
10060  DATA  7200,36,227,1,0,0,195,65,82 

srem  67 
10070  DATA  7216,0,0,0,0,0,1,3,133  srem  45 
10080  DATA  7  224,16,8,4,2,1,0,0,1  : rem  9 
10090  DATA7248, 121, 1,1, 2, 252,68, 130,1 

srem  61 
10100  DATA  7264,1,1,6,4,10,5,2,1  :rem  4 
10110  DATA  7272,192,48,8,12,9,58,228,8 

srem  92 
10120  DATA  7296,41,42,60,72,164,135,68,56 

srem  237 
10130  DATA  7304,252,2,1,1,1,253,3,1 

:rem  153 
19999  DATA  -1  srem  141 

Program  2: 

VIC  Version,  Main  Progrom 

0  QW=4!POKE7678,4:POKE7675,9      :rem  149 

1  TY=3!POKE7677,0sDIMC(30)        srem  249 

2  POKE7679,3sTY?="s3"  :rem  150 

3  POKE36869, 255 !PS=PEEK{ 7675) sZZ=30720 

srem  202 

4  PRINTCHR$(147)  srem  175 

5  TY=PEEK{7679) sTYS=CHR5 { 58) +CHR? (TY+48) 

:rem  58 

6  QW=PEEK(7678)  srem  109 

7  V=36878 : 51=36874: 52=36875 :S3=36876sS4=3 
6877  :rem  2 

11  POKE36879,8:X=11:Y=20  :rem  105 

12  PRINTCHR$(147)  :rem  222 

15  DEFFNA{Z)=INT(RND(1)*Z)  :rem  24 

16  FORT=1TO30sC(T)=FNA{352)+7701:POKEC(T) 
,0:POKEC(T)+ZZ,6:NEXT  :rem  231 

17  X=11:Y=20  srem  145 

18  IFQW=1THENM=1:GOTO20  :rem  205 

19  F0RM=1T0QW  :rem  87 

20  A=( {Y*22)+X)+76a0  :rem  236 

21  PRINTCHR? (159) ;CHR?{19} ; "SCORE: "5C 

srem  163 

22  PRINTCHR$ { 19 ) fCHR? { 156) ; SPC{ 12) ; "CHICK 
ENSs"rCHR$(157);TY?  :rem  226 

30  POKEA, 1 : POKEA+1 , 6 :POKEA+22 , 7 : POKEA+23, 
10: POKEA+ZZ, 7 : POKEA+ZZ+1 , 7 : POKEA+ZZ+22 
,7  :rem  170 

31  POKEA+ZZ+2  3,7  :rem  166 
40  IFPEEK{197)<>64THENGOSUB9000  :rem  102 
50  IFF=1THENGOSUB9040  :rem  36 
55  IFM01THEN65  srem  139 
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56  IFR1=1THENGOSUB2170 

57  IFR=31THEN7000 

60  IFR1=0THENGOSUB2160 

65  IFQW=1THENG0T018 

2000  NEXTM:GOTOia 

2160  R=R+1jIF  R=31THEN7000 


jrem  100 
:rem  228 

srem  93 
jrem  225 

srem  42 
:reni  184 


V,15:P0KES4, 180 : NEXT ; P0KES4, 0 


2162  R1=1:IFC(R)=0ORPEEK(C(R) )=32THEN2160 

:reni  111 

2165  Q=C(R):QQ=6  jrem  145 

2166  IFQ1<>0THENQ1=32:QQ=0        :rem  38 

2170  POKEQ,Ql:POKEQ+ZZ,QQ:Q=Q+22+FNA{3}-l 
:IFQ=A0RQ=A+10RQ=A+220RQ=A+23THENG0T 
03100  :rem  120 

2171  Q1=PEEK(Q)  : rem  81 
2180  POKEQ,0:POKEQ+ZZ,6  :rem  162 
2190  IPQ>8185THENR1=0 : POKEQ, 32 : POKEQ+22, 0 

;CCR)=0:DE=DE+1  :rein  145 

2195  IFQ=BTHENPOKEQ,4:POKEQ+ZZ,2   :rem  54 

2196  IFDE=PSTHEN9200  :rem  196 

2200  IFQ=BTHENFORT=170TO255 ! POKEV, 15 : POKE 
S4 , T : P0KES2 , T  s  POKESl , T : P0KES3 , T :NEXT 
: POKEQ, 32  jrem  112 

2201  IFQ=BTHENPOKEQ+ZZ,0  :rem  14 

2202  POKEV , 0 : P0KES4 , 0 : POKESl , 0 i P0KES3 , 0 : P 
OKES2,0  ;rem  209 

2210  IFQ=BTHENSC=SC+50 s C( R) =0 ; R1=0 : F=0 

;rem  240 
2222  RETURN  treiti  168 

3100  P0KEA,12:P0KBA+1, 13 : POKEA+22, 16 : POKE 
A+23, 17 :POKEA+ZZ, 7 :P0KEA+ZZ+1, 7 :POKE 
A+Z2+22,7  jrem  162 

3101  POKEA+ZZ+23,7  jrem  7 

3102  POKEV, 15iPOKES2,158:FORT=lTO600:NEXT 
sPDKES2,0:FORT=lTO60:NEXT    : rem  217 

3103  POKEV, 15iPOKES2,158:FORT=lTO300:NEXT 
:POKES2,0;FORT=1TO60:NEXT    i rem  215 

3104  POKEV, 15  I P0KES2 , 181 i PORT=1TO1050 :NEX 
T : POKES 2, 0:FORT=1TO60; NEXT     : rem  7 

3105  POKEV, 0: POKES 1,0  I  POKES 2,0     : rem  61 

3200  TY=TY-l!lFTY=0THEN9200       ;rem  151 

3201  TY?=CHR$(58}+CHR$(TY+4B)  jrem  84 
3203  R1=0  :rem  184 
3210  IFTY<>0THENF=0 : POKEB, 32 i POKEA, 32 i POK 

EA+1 , 32  I POKEA+22 , 32 :POKEA+23 , 32 

:rem  49 

3220  IFTY<>0THENPOKEB+ZZ,0iPOKEA+ZZ,0jPOK 

EA+l  +  ZZ, 0  J  POKEA+22  +  ZZ, 0 ; POKEA+2  3  +  ZZ, 

0IGDTO17  :rem  114 

7000  PRINTCHR$(147) : PRINT i PRINT: PRINT :PRI 
NTjPRINTjPRINT: PRINT         i rem  179 

7001  POKE36869 , 240 : F0RT=1T06 : POKEV,  1 5 : POK 
ES2, 239  :rem  142 

7002  PRINTCHR$C5) ;CHR${145) ; SPC( 4) ; CHR$ ( 1 
8};  jrem  219 

7003  PRINT"NEXT  LEVEL" :F0RP=1T01 50 : NEXT: P 
OKES2,0  :rem  45 

7005  PRINTCHR$(145) ;SPC(4) J "NEXT  LEVEL" :F 
ORP=1TO150:NEXTP:NEXTT       : rem  207 

7006  P0KE36869,255jPRINTCHR?(5}    :rem  34 

7007  IFQW=1THENQW=2  jrem  185 

7010  R=0 I POKE7679 , TY : QW=QW-1 : POKE7678 , QW 

jrem  228 

7011  IFPS=1THEN7020  :rem  97 

7012  PS=PS-1  :rem  171 
7020  R=0:DE=0:GOTO3  :rem  94 

9000  J=PEEK{ 197 }: POKEA, 32  J  POKEA+1, 32 i POKE 
A+22,32:POKEA+23,32  ;rem  206 

9001  POKEA+ZZ , 0  J  POKEA+ZZ+1 , 0 : POKEA+ZZ+22 , 
0;POKEA+23+ZZ,0  :rem  159 

9003  IFF=1THEN9010  :rem  8 

9005  IFJ=32THENF=1 : B=A-22 : FORT=1TO20 : POKE 


9010 
9011 
9015 
9016 
9020 
9021 
9025 
9026 
9030 
9040 
9050 
9070 
9075 
9080 
9085 


9090 
9159 

9165 
9166 
9180 
9200 

9210 


rem  106 
rem  192 


IFJ=44THENX=X+1 

IFJ=20THENX=X-1 

IFX>21THENX=20 

IFX<0THENX=0 

IFJ=36THENY=Y+1 

IFJ=12THENY=Y-1 

IFY>21THENY=21 

IFY<17THENY=17 

RETURN 

POKEB, 2 : PQKEB+ZZ , 4 

POKEB, 3  2 : POKEB+ZZ , 0 : B=B~22 

IFB<7680THENF=0 

1FB=QTHEN2195 

IPPEEK{B}  O0THEN9090 

POKEB, 4:FORT=22STO170STEP-1: POKEV, 15 

: P0KES4, T: P0KES2 , T :NEXT: SC=SC+10 

:rem  158 
POKES2,0jPOKES4,0:POKEV,0  :rem  73 
IFPEEK(B) O32THENP0KEB, 32 : POKEB+ZZ, 0 
:F=0:GOTO9166  ;rem  75 

POKEB, 2: POKEB+ZZ, 4  :rem  142 

REM  jrem  186 

RETURN  -rem  178 

POKE36869, 240 : PRINTCHR$ ( 147 ) ; CHR$ ( 5 ) 
;"THE  SKY  HAS  FALLEN."  :rem  86 
POKE198,0  :rem  249 


rem  189 
rem  125 
jrem  23 
rem  196 
rem  193 
rem  129 
rem  138 
rem  172 
rem  134 
! rem  66 
rem  148 
srem  52 
rem  195 


Program  3: 64  version 


100 
110 
120 

130 

136 

140 

150 

160 
170 

180 
190 

200 
210 
220 
230 

240 
250 
260 

270 

280 
290 
300 
310 
330 

335 
350 

355 


REM  CHICKEN  jrem  106 

'  srem  204 

PRINT" {CLR) " : POKES 3 280, 0 : POKES 3 281 , 0 : 
FORI=0TO27:POKE54272+I,0:NEXT  ; rem  31 
POKE54277 , 16 : POKE54278, 242 :POKE54296 , 
15  jrem  155 

POKE54284,16:POKE54285,242:POKE54291, 
16:POKE54285,242  :rem  206 

POKE214, ll:PRINTjPRINTSPC(13}"i6iCH 
ICKEN  LITTLE"  srem  178 

POKE56 , 48 : CLR; FORI=0TO62 : READA : P0KE49 
152+1, AjNEXT:SYS49152  :rem  98 

GOSUB1410:GOSUB1120  ;rem  91 

POKE905 , 9 ; POKE907 , 0 : PQKE908, 4  j  POKE909 
.  3  jrem  3 

TY=3!QW=4jDIMC(30)  i rem  20 

POKE53272,28!PS=PEEK(905) ;2Z=54272 

:rem  191 
:rem  246 
jrem  149 
jrem  144 

Sl=54272: 52=54279  J  54=54286 :XL=53248:X 
H=53264:YL=53249  ; rem  199 

POKE53280,0:POKE53281,0  jrem  235 
DEFFNA(Z)=INT(RND(1)*Z)  jrem  73 
FORT=1TO30 : C ( T ) =FNA{ 640 } +1063  j  POKEC  t  T 
},0jPOKEC(T)+ZZ,6:NEXT         : rem  19 


PRINT" {CLRJ" 
TY=PEEK(909) 
QW=PEEK(908) 


X=20:Y=20; 
E53287,?7 


POKE53269,l 


REM  MAIN  LOOP 

I FQW= 1 THENM= 1 J  GOTO  3  3  0 

F0RM=1T0QW 

PRINT " { HOME 1 [ CYN ] SCORE 

{ PUR) CHICKENS  j "TY 

IFPEEKC 56320 )<>127THENGOSOB870  irera  2 

XP=X*8+24;POKEXL,XPAND255:PQKEXH,XP/2 

56:POKEYL,Y*B+50  :rem  70 

A=1NT(X)+INT(Y)*40+1024       jrem  239 


POKE2040,11 jPOK 

jrem  35 

irem  212 

:rem  222 

:rem  43 

jrem  129 

"SC;TAB(27) " 

;rem  64 
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390  IFF=1THENGOSUB980  :rem  47 

400  IFMO1THEN450  trera  227 

410  IFR1=1THENGOSUB520  :rem  91 

420  IFR=31THEN750  :rem  227 

430  IFR1=0THENGOSUB480  :rem  97 

450  IFQW=1THEK300 

460  NEXT:GOTO300  :rem  223 

470  :  srem  213 

480  R=R+1:IFR=31THEN750  trem  96 

490  Rl=l:IFCtR)=0ORPEEK(C(R) )=32THEN480 

:rem  20 
500  Q=C(R)jQQ=6  :rem  88 

510  IFQ1<>0THENQ1=32:QQ=0         :rem  237 
520  POKEQ,Ql:POKEQ+ZZ,QQ:Q"Q+40+FNA(3)-l: 

I FQ=AORQ=A+ 1 ORQ=A+40ORQ=A+4 1 THEN6  4  0 

:rem  226 
530  Q1=PEEKCQ)  jrem  30 

540  POKEQ,0!POKEQ+ZZ,6  :rem  112 

550  IFQ>  1864THENR1=0 :  POKEQ,  32  !.C(  R)  =0 :  DE=D 

E+1  srem  103 

560  IFQ=BTHENPOKEQ,4:POKEQ+ZZ,2 
570  IFDE=PSTHEN1090  :rem  141 

580  IFQ<>BTHEN6i0  -.rem    255 

585  POKES4+4,129:POKESl  +  4,17:POKES2  +  4,  33: 
FORT=aTO90  jrera  52 

586  P0KES4+1 , T : POKES2+1 , T*2 : POKESl+1 , T :NE 
XT: POKEQ, 32  : rem  232 

590  POKEQ+ZZ,0  iretn  89 

600  SC=SC+50:CtR)=0:Rl=0:F=0       trem  51 
610  POKES4+4,12a!POKESl+4, 16SPOKES2+4, 32 

;i:em  48 
620  RETURN  srem  120 

630  I  :rem  211 

640  FORI=0TO15:POKE53287, { 1+7 ) AND15 !FORT= 

ITOl 00: NEXT: NEXT  jrem  28 

660  POKES2+4, 17  JP0KES2+1, 21 :FORT=1TO600!N 

EXT: POKES2+4 , 16 ! FORT=1TO60 : NEXT 

:rem  246 
670  P0KES2+4 , 17  s  P0KES2+1 , 21 1 FORT=1TO300 : N 

EXT!POKES2+4, 16 :FORT=1TO60 :NEXT 

:rem  244 
680  POKES2+4,17:POKES2+l, 25 :FORT=1TO1050 j 

NEXT:POKES2+4,16:FORT=1TO60:NEXT 

;rem  44 
700  TY=TY-1:IFTY=0THEN1090  : rem  104 
710  R1=0  jrem  136 

725  F=0!POKEB,32  :rem  141 

740  GOTO270  '        :rem  109 

744  :  :rem  217 

750  PRINT"[CLR} {7  DOWN}"  srem  119 

760  POKE53272,21:FORT=lT06:POKES2+l,31sPO 

KES2+4,17  srem  213 

770  PRINTSPC(15) "(WHT} (UPj {RVS}NEXT  LEVEL 

" s  F0RP=1T01 50 : NEXT ! POKES2+4 , 16 

srem  220 
780  PRINTSPC{15) "{UPlNEXT  LEVEL" sFORP=l TO 

150s NEXT: NEXT  srem  95 

790  PRINT" [CLR1":P0KE53272, 28       :rem  6 
800  IFQW=1THENQW=2  srem  131 

810  R=0 : POKE909 , TY : QW=QW- 1 i POKE908 , QW 

:rem  63 
820  IFPS=1THEN840  : rem  5 

830  PS=PS-1  :rem  124 

840  R=0:DE=0:GOTD190  :rem  152 

850  :  :rem  215 

860  REM  MOVE  PLAYER  :rem  134 

870  J=PEEK( 56320)  :rem  156 

890  IFF=1THEN910  : rem  173 

900  IF{JAND16)THEN910  :rem  198 

905  F=l:B=A-40!POKES4+4,129sPOKES4+l,20:F 

ORT=1TO20: NEXT: POKES4+4, 128    :rem  69 
184  COMPUTE!' sGozetie    November  1983 


910  IF(JAND8)=0THENX=X+1:IFX>39THENX=39 

:rem  175 
920  IFC JAND4) =0THENX=X-1 s IFX<0THENX=0 

:rem  52 
930  IF( JAND2 )=0THENY=Y+1 : 1FY>  21THENY=21 

srem  157 
940  IF(JAND1)=0THENY=Y-1:IFY<17THENY=17 

srem  167 
950  RETURN  srem  126 

960  :  '  :rem  217 

970  REM  MOVE  ROCK  : rem  234 

980  POKEa,2:POKEB+ZZ,4  :rem  90 

990  POKES, 32 :B=B-40  :rem  48 

1000  IFB<1024THENF=0  srem  119 

1010  IFB=QTHEN560  : rem  235 

1020  IFPEEK(B)THEN1040  srem  254 

1030  POKEB,4:P0KES2+4, 17 :P0KES4+4, 129 

:rem  141 
1035  POKEB, 4 s  FORT=33TO10STEP-1 : P0KES4+1 , T 

:POKES2+1,T:NEXT:SC=SC+10  trem  142 
1040  P0KES2+4,16:P0KES4+4,128  :rem  129 
1050  IFPEEK(B)<>32THENP0KEB, 32 :F=0 : RETURN 

:rem  36 
1060  P0KEB,2:P0KEB+ZZ,4  :rem  128 

1070  RETURN  srem  168 

1080  s  'i^em  3 

1090  PRINT" CCLR} " : POKE53272 , 21 : PRINT" 

{ WHT 1  THE  SKY  HAS  FALLEN."  ;rem  205 
1095  PRINT" [DOWN} YOUR  SCORE  WAS: "SO 

:rem  55 
1100  POKE53269,0!END  : rem  103 

1110  :  :rem  253 

1120  PRINT"[CLR}{3  DOWN} "SPC ( 13 ) "gSgCHI 

CKEN  LITTLE"  srem  150 

1130  PRINT" {GRN} (down)  YOU  ARE  CHICKEN  LI 

TTLE.{2  spaces} YOU  MOVE  IN"  :rem  86 
1140  PRINT" {down}  THE  BOTTOM  PART  OF  THE 

{space} SCREEN  WHILE"  srem  68 

1150  PRINT"(D0WN}  PIECES  OF  SKY  (BLOWN  RA 

NDOMLY  BY  THE"  srem  122 

1160  PRINT" {DOWN]  WIND)  FALL  TO  THE  GROUN 

D.{2  SPACES)T0  score"  srem  196 
1170  PRINT" {down)  points,  TOSS  ROCKS  AT  T 

HE  FALLING"  srem  242 

1180  PRINT" {down}  pieces  OF  SKY  WITH  THE 

{spaCEJfire  BUTTON."  srem  62 

1190  PRINT" [2  down}  YOU  CAN  ALSO  HIT  NON- 
FALLING  PIECES."  srem  157 
1200  PRINTSPC(9)"B63(2  DOWN] PRESS  FIRE 

{SPACE}T0  continue" :GOSUB1320 

;rem  250 
1210  :  irem  254 

1220  PRINT" [CLR} [GRN) [down}  USE  A  JOYSTIC 

K  IN  PORT  TWO  TO  MOVE" : PRINT" {DOWN) 

{space} ABOUT  THE  SCREEN."  srem  12 
1230  PRINT" {DOWN)  YOU  GET  50  POINTS  FOR  H 

ITTING  FALLING"  srem  194 

1240  PRINT" (DOWN)  SKY,  AND  10  POINTS  FOR 

{SPACE I  OTHERS."  :rem  199 

1250  PRINT" {down}  EACH  TIME  YOU  CLEAR  THE 

SCREEN  AND"  srem  194 

1260  PRINT" {down)  ADVANCE  TO  THE  NEXT  LEV 

EL  THE  PIECES" SPRINT" {down)  OF  SKY  F 

ALL  FASTER."  srem  44 

1270  PRINT" {down)  IF  MORE  THAN  EIGHT  PIEC 

ES  OF  SKY  HIT"  :rem  52 

1280  PRINT" {down}  THE  GROUND,  THE  GAME  IS 
OVER."  :rem  138 

1290  PRINTSPC{15)"{2  DOWN) §6  80000  LUCK  I 

" :PRINTSPC( 10) "{DOWN) PRESS  FIRE  TO  B 

EGIN":GQSUB1320  «ram  93 


1300  PRINT" I CLRI ": RETURN  s rem  66 

1310  :  srem  255 

1320  IF(PEEK(56320)AND16}=0THEN1320 

irem  184 

1330  IFPEEK( 56320 )AND16THEN1320   : rem  251 

1340  RETURN  :rem  168 

1350  !  •1^^'"  3 

1360  DATA  173,14,220,41,254,141,14,220,16 

5,1,41,251,133,1,169,208     :reml03 

1370  DATA  133,252,169,48,133,254,169,0,13 

3,251,169,0,133,253,160,0    : rem  174 

1380  DATA  162,8,177,251,145,253,200,208,2 

49,230,254,230,252,202,208,242 

;rem  165 

1390  DATA  165,1,9,4,133,1,173,14,220,9,1, 

141,14,220,96  :rem  77 

1400  t  srem  255 

1410  READA:IFA<0THENFOR1=0TO62:READA:POKE 

704+1, Aj NEXT! RETURN         J  rem  127 

1420  FORI=12288+A*8T012288+A*8+7 : READJ: PO 

KEI,J:NEXT  :rem  32 

1430  GOTO1410  srem  199 

1440  DATA  0,48,44,100,131,129,195,36,24 

;rem  119 
1450  DATA  1,12,18,233,33,241,14,9,16 

:rem  219 
1460  DATA  2,0,0,28,34,36,24,0,0  :rem  215 
1470  DATA  4,36,227,1,0,0,195,65,82 

srem  131 
1480  DATA  6,0,0,0,0,0,1,3,133  : rem  104 
1490  DATA  7,16,8,4,2,1,0,0,1  srem  70 
1500  DATA  10,121,1,1,2,252,68,130,1 

srem  149 
1510  DATA  12,1,1,6,4,10,5,2,1  : rem  105 
1520  DATA  13,192,48,8,12,9,58,228,8 

:rem  195 
1530  DATA  16,41,42,60,72,164,135,68,56 

;rem  81 

1540  DATA  17,252,2,1,1,1,253,3,1,-1 

:rem  146 

1541  DATA  0,0, 0,30, 0,0, 107, 0,0,209:rem  87 

1542  DATA  128,0,97,128,0,25,128,2,12 

:rem  227 

1543  DATA  255,141,12,0,113,12,31,1,12 

srem  252 

1544  DATA  97,131,12,131,6,12,4,12,6,0 

:rem  7 

1545  DATA  56,3,3,224,1,254,0,1,152 

trem  119 

1546  DATA  0,1,152,0,1,152,0,1,152  -.rem  53 

1547  DATA  0,1,152,0,3,108,0        :rem  24 
1550  END  srem  162 

Martian  Prisoner 

(Article  on  page  68.) 


110  GOSUB2000: PRINT  srem  155 

120  ONVGOSUB3000, 3000, 3000, 3000, 3100, 3200 
,3300, 3400, 3500, 3600, 3700,3800,  3900 

! rem  42 
125  IFV=14THEN3900  srem  26 

130  GOTO100  srem  94 

1000  PRINT:ONRGOSUB1100, 1200, 1300, 1400, 15 
00,1600,1700,1800  srem  87 

1005  IFI(4)=-1ANDI (6)=-lTHENPRINTNS$ 

srem  125 
1010  PRINT s PRINT "{CYN} OBJECTS! {WHTJ"; 

srem  125 

1020  F0RL=1T08:IFI(L}=RTHENPRINTTAB(8) rN$ 

(L)  srem  227 

1030  NEXT: PRINT! RETURN  srem  228 

1100  PRINT "YOU  ARE  IN  A  PRISON (3  SPACES }C 

ELL."  ;rem  105 

1110  IFRNDtl)> .25THENRETURN       : rem  154 

1120  G=l!PRINT"A  GUARD  HAS  TURNED  OFFTHE 

EsPACE) FORCE  FIELD  AND(3  SPACES }ENTE 

RED  THE  CELL."  srem  126 

1130  C%(l,l)=2iRETURN  srem  149 

1200  PRINT"YOU  ARE  IN  A  N/S  HALL. ": RETURN 

srem  122 

1300  PRINT"YOU  ARE  IN  THE  ENGINE  ROOM-"sR 

ETURN  s  rem  29 

1400  PRINT "YOU  ARE  IN  A  SMALL {4  SPACES IrO 

OM.  A  LARGE  SIGN  IS  ON  THE  WALL." 

srem  124 
1410  IFI(4)=-1THENPRINTNS?  srem  63 
1420  IFI(6)=-1THEN4500  srem  185 

1430  RETURN  srem  168 

1500  PRINT "YOU  ARE  IN  THE  SUPPLY  ROOM."}R 
ETURN  srem  86 

1600  PRINT "YOU  ARE  IN  THE  NORTH E 2  SPACES) 
SIDE  OF  THE  HALL."  srem  90 

1610  IFU=1THENPRINT"THE  GUARDS  DON'T 

[6  spaces) NOTICE  YOU,"        srem  10 
1620  IFU=0THENPRINT"THE  GUARDS  TAKE  YOU 
E3  SPACES} BACK  TO  THE  CELL."sG=0 

srem  180 

1630  RETURN  srem  170 

1700  PRINT "YOU  ARE  IN  A  LARGE (4  SPACES  3 RO 

OM."! RETURN  srem  54 

1800  PRINT"YOU  ARE  IN  A  STRANGE [ 2  SPACES) 

GARDEN  WHERE  FOOD  IS {2  SPACES) GROWN 

{SPACE} FOR  THE  CREW."        srem  255 

1810  IF1{4)=-1THENPRINTNS$         srem  67 

1820  RETURN  srem  171 

2000  C?= " " s  N=0 ! V=0  s  PRINT  s INPUT"COMMAND 

[GRN) " ;C$ ! PRINT" {WHT] " s IFC$=" "THEN20 


00 


;rem  226 
s  rem  7  3 
; rem  254 
;rem  104 
s  rem  5 
;rem  141 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEI's  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


Program  1:  VIC/64  Martian  Prisoner 

10  GOSUB5000  srem  166 

100  GOSUB1000  s IFR=6ANDU=0THENR=1 sGOTO100 

srem  232 


2015  P=0sIFLEN(C?)<2THEN2050 

2020  F0RL=2T0LEN(C$}-1 

2030  IFMID$(C$,L,1)="  "THENP=L 

2040  NEXT 

2050  IFP=0THENV$=C$sN$="" 

2060  IFP>0ANDP=LEN(C$)THENV$=C$sN$="" 

srem  134 
2070  IFP>-0ANDP<LEN(C$)THENV$=LEFT$(C$,P-1 

) sN$=RIGHT${C$,LENCC?)-P)     srem  86 
2080  F0RL=1T014  s IFLEFT$  C V? , 3 ) =V$ { L ) THENV= 

L  s  rem  23 

2100  NEXT:F0RL=lT08s IFLEFT$ (N5, 3 )=A$ (L)TH 

ENN=L  srem  55 

2120  NEXTs IFN>0ANDV>0THENRETURN    srem  47 
2130  IFN=0ANDV>0ANDN$=" "THENRETURN 

srem  124 
2135  IFN=0ANDV=5THENRETURN  srem  191 
2140  PRINTePRINT"I  DON'T  UNDERSTAND. " s GOT 

02000  i  rem  95 
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3000  N?=V?:GOTO3110  : rem  36 

3100  N?=LEFT?(N$,1)  : rem  226 

3110  IFR=lANDN$="E"ANDG=0TnENPRINT"THE  FO 
RCE  FIELD  STOPS  YOU.": RETURN  : rem  56 
IFR<  > lORN?  <  > "E "ORG=0THEN31 30 : rem  1 79 
PRINT "AS  YOU  LEAVE  THE  CELL  THE  FORC 
E  FIELD  IS  1 4  spaces) ACTIVATED,  TRAPP 
ING"  :rem  17 

PRINT "THE  GUARD."  j rem  32 

IFR=2ANDN$="E"ANDC%{2,I)=0ANDI{8)>-1 
THENPRINT"THE  LOCKED  DOOR  STOPS  YOU. 

irem  118 
IFR=2ANDN$="E"ANDC%(2,1}=0ANDI(8)>-1 
THENRETURN  -rem  255 

IFR<>20RN?<>"E"ORC%{2, 1 ) >0THEN3150 

:rem  186 
PRINT "VOU  UNLOCK  THE  DOOR £3  SPACES )W 
ITH  THE  KEY. ":C%(2,l)=5:N${7)="OPEN 
{SPACE  3  DOOR"  -rem  191 

IFN$="N"THEND=0  srem  121 

IFN$="E"THEND=1  :rem  114 

IFN$="S"THEND=2  :rem  134 

IFN$="W"THEND=3  : rem  135 

IFC% (R, D)«0THENPRINTCN$  s  RETURN 

:reni  210 
PRINT"OK":R=C%{R,D);RETURN  : rem  149 
IFN=10RN=20RN=30RN=7THENPRINT"YOU  CA 


3120 
3125 


3127 
3130 


3135 


3140 


3145 


3150 
3160 
3165 
3170 
3175 

3180 
3200 


:rem  129 

HERE . " : R 

:rem  127 

:rem  20 

:rem  8 
;rem  252 

:  rem  6 


N'T  LIFT  ITl": RETURN 
3203  IFI(N)<>RTHENPRINT"IT'S  NOT 

ETURN 
3205  IFN=5THEN3720 
3210  PRINT"OK":I(N)=-l! RETURN 
3300  PRINT"OK":I(N)=R:RETURN 
3400  PRINT"YOU  ARE  CARRYING:" 
3410  P0RL=lT0a;IFl(L)=-lTHENPRINTTAB(3);N 

?(L)  :rem  239 

3420  NEXT: RETURN  : rem  34 

3  500  IFN<>30RR<>4THENPRINTCN$: RETURN 

: rem  126 
3510  PRINT"ATOMIC  FUEL  NEARBY. (3  SPACES]D 

ON'T  BRING  ANY  RADIO-ACTIVE" : rem  128 
3520  PRINT "MATERIALS  INTO  THIS {3  SPACES 1r 

00M.":RETURN  srem  52 

3600  IFN<>70RR<>20RI(8}>-ITHENPRINTCN$:RE 

TURN  :rem  144 

3610  N$="E":G0TO3145  . rem  66 

3700  IFI(5)<>RTHENPRINTCN9:RETURNjrem  127 
3720  PRINT"yOU  ARE  NOW  WEARING  A  UNIFORM. 

":I{5)=-1:U=1:RETURN  : rem  189 
3800  IFN<>6THENPRINTRI$: RETURN  : rem  237 
3810  PRINT "YOU  QUICKLY  BECOME £4  SPACES] SI 

CK  AND  DIE.":GOTO4600  j rem  161 
3900  1FN=2THENPRINT"THE  GUARD  SHOOTS  YOU. 


"SGOTO4600 
3910  PRINTCN? : RETURN 
4500  PRINT 
4505  PRINT "THE  RADIOACTIVE  PLANT 

OUGH  NEUTRONS  TO  START  A" 
4510  PRINT"CHAIN  REACTION.  THE{3 

HIP  EXPLODES." 

PRINT "YOU  ESCAPE  IN  A  LIFE- 


:rem  180 

: rem  41 

:rem  86 

EMITS  EN 

:rem  98 

SPACES ]S 

;rem  40 

4515  PRINT"YOU  ESCAPE  IN  A  LIFE-  CRAFT." 

: rem  1 7 
4520  PRINT: PRINT" {pur} YOU  WIN! " :GOTO4610 

:rem  73 
4600  PRINT: PRINT" {pur) YOU  LOSEl"  : rem  79 
4610  PRINT: PRINT: PRINT" {GRN 3 PLAY  AGAIN?" 

4620  GETK$:IFK$="Y"THENRUN         : rem  81 
4630  IFK$="N"THENEND  :rem  160 

4640  GOTO4620  -rem  211 

5000  PRINT" {home) {CLR)":POKE36879,8:PRINT 
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TAB(3) "{grn}{RVS3MARTIAN  PRISONER 
(OFF)": PRINT  : rem  135 

5080  DIMV${14),C%(8,3),I(8),N$(8),A${8) 

:rem  146 

5090  R=1:F0RL=1T014:READV$(L) : NEXT: rem  87 

5100  FORL=1T08 ! READC% (L, 0 ) , C% (L, 1 ) ,C% {L, 2 

),C%tL, 3)!NEXT  ;rem  31 

5110  F0RL=1T08:READN$(L),A$(L),I(L):NEXT 

: rem  97 
5115  CN?="YOU  CAN'T" :RI$="DON'T  BE  SILLYl 

J  rem  87 

5120  NS?="GEIGER  COUNTER  IS {5  SPACESJCLIC 

KING . " : RETURN  : rem  9 

6000  DATAN,E, S, W,GO,GET,DRO, INV, REA,OPE,W 

EA,EAT,KIL,H1T  ; rem  217 

6010  DATA0 ,0,0,0,6,0,3,0,2,4,0,0,0,0,0,3, 

0,0,0,2,7,0,2,0,0,8,6,0,0,0,0,7 

! rem  103 

6020  DATAFORCE  FIELD, FOR, 1 , GUARDS, GUA, 6, S 

IGN, SIG , 4 , GEIGER  COUNTER, GEI , 5 , UNIFO 

RM  irem  251 

6030  DATA  UNI, 5, PLANT, PLA, 8, LOCKED  DOOR,D 

00, 2, MAGNETIC  KEY, KEY, 3      ; rem  151 

Program  2:  64Fonnatter 

100  PRINT  "[CLR][4  SPACES}{RVS)22-COLUMN 
[space) PRINT  FORMATTER  FOR  64": PRINT 

:rem  191 

110  PRINT  "READING  DATA"  : rem  119 

120  FORI=828T0881:READA;CK=CK+A:POKEI,A:N 

EXT:POKE179,883AND255  : rem  92 

130  IF  CKO6032  THEN  PRINT  "ERROR  IN  DATA 

: CHECK  TYPING.": END  : rem  227 

140  PRINT "{DOWN] BEFORE. .. ":SYS  828; PRINT" 

AFTER. . . "  ; rem  150 

150  PRINT  "{DOWN} PRESS  RUN/ STOP-RESTORE " ; 

:PRINT"TO  REGAIN  40  COLUMNS"  : rem  228 

160  PRINT  "(DOWN)eNTER  (RVS)SYS  828{oFF} 

!SPACE)TO":PRINT"REACTIVATE,  IF":PRIN 

T"NECESSARY. "  :rem  115 

170  PRINT  "[D0WN}D0  NOT  EDIT  ANY"jPRINT"L 

INES  WHILE  IN  22  COL-UMN  MODE." 

: rem  84 
1000  DATA169,71, 141,38,3,169,3,141 

srem  180 
1010  DATA39,3,96,72,152,72,i38,72:rera  141 
1020  DATA56,32, 240,255, 192,9,176, 3 

:rem  185 
1030  DATA76,100,3,192,31,144,15,169 

:rem  226 
1040  DATAl 3, 32, 202, 241, 56, 32, 240, 255 

;rem  9 
1050  DATA160,9,24,32,240,255,104,170 

: rem  1 4 
1060  DATA104,168, 104,76,202, 241    ; rem  30 


Munchmath 

( Article  on  page  76). 


BEFORE  TYPING... 
Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTE  !'s  GazeHe  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proof reade?'  that  appear  before 
the  Program  Listings. 


Program  1 :  Munchmath,  vie  version 

10  PRINT" [CLR}":P0KE36878, 15 !S=36874:SM=7 
702:CM=38422:L=1:BC=27  : rem  240 

15  P0KE52,29:P0KE56,29:S?="£RVS} IhOHE} 

130  DOWN}":CB=36a79  : rem  96 

20  J$="§22  ig":P=3:GOTO305        ! rem  66 
25  FORT=1TO300:NEXTT: RETURN        : rem  45 
30  FORT=lTO30:NEXTT:RETUEiN        :  rem  249 
35  FORT=1TO70:NEXTT: RETURN  : rem  2 

40  D=VAL{AN5) :IFASC{AN?}=aiTHEN280 

! rem  223 

45  IFD=CTHENP=P+l:R=R+lsM=M+l:SC=SC+10;PO 

KES+2, 220 :F0RT=1T05 :NEXTT :P0KES+2 , 0 :G0 

TO240  srem  22 

50  M=M+1 : W=W+1 : PRINTLEFT$ { S$ , 1 1 ) SPC ( II-LE 

N( C? ) ) " { RED } "C : POKES , 200 : GOSUB25  j  POKES 

,0:GOTO250  : rem  66 

55  F0R1=1T0LEN(A$) sPRINTMID? ( A? , I , 1 ) ; : POK 

ES , 2  50 ! GOSUB30 : POKES , 0  i NEXTI : A$  =  " " 

:rem  94 
60  RETURN  -rem   70 

65  PR=PR+1:A=INT(RND(1)*(5*L) )+l   : rem  36 
70  B=INT(RND{1)*{5*L))+1:IFB>ATHENA=A+B 

srem  239 

75  E=A*B:A$=STR$(A) :B$=STR$(B)    srem  179 

80  IFQ=1THENC=A+B:X=43 :GOTO100     : rem  7  7 

85  IFQ=2THENC=A-B:X=45:GOTO100     : rem  87 

90  IFQ=3THENC=A:GOTO120  : rem  175 

95  C=E:X=88  :rem  114 

100  C$=STR?CC) iPRINTLEFT?(S$,8)SPC(ll-LEN 

(A$))A  :rem  196 

105  PRINTLEFT$(S$,9)SPC(9-LEN(B$))"  ";CHR 

$(X)B"{D0WN1 {3  LEFTJfff"      :rem  187 

110  PRINTLEFT$(S$,ll)SPC"rr0-LEN(C5)):INPU 

TAN?!lFAN$=""THEN110  :rem91 

115  D=VAL(AN$) :GOTO40  : rem  214 

120  PRINTLEFT$(S?,13)SPC(7)"[9  SPACES}" 

srem  121 
125  PRINTLEFT?CS$,11)SPC{9)"[8  SPACES  J" 

;rem  126 
130  PRINTLEFT$(S$,12)SPC(9)"EN3i4  t3 

(down) [5  LEFT}En3"  :rem  125 

135  PRINTLEFT${S$,13)SPCC9-LEN(B$))B;E 

:rem  194 
140  PR1NTLEFT5(S$,11}SPC{10-LENCC$) ) :INPU 
T"(RVS1";AN$:IFAN$=""THEN140  srem  242 
145  GOTO40  :rem  5  5 

150  F0RI  =  1 30TO254 : POKES  +  2 , I : GOSUB30  s  NEXTI 
:POKES+2,0  srem  183 

155  POKECM+P, 2  3GOSUB30SPOKECM+P, 5 !GOSUB30 

: rem  65 

160  POKES+3 , 220 : POKESM+P, 69  s  FORI=1TO290 :N 

EXT I  srem  46 

165  POKESM+P, 64 :FORI=1TO250:NEXTI  :rem  80 

170  POKESM+P, 32: POKES+3, 0:SC=SC-50sIFSC<0 

THENSC=0  srem  27 

175  L=L-lsIPL=0THENL=l  srem  59 

180  P=3:M=0sPRINT"{CLR}":GOTO445  : rem  251 

IBS  P0KESM+(M-1) ,32:F0RI=1T06:P0KECM+M,3: 

POKESM+M, 60 ; POKECM+P , 5 : POKES+2 ,  200 

srem  101 

190  POKESM+P , 62 :GOSUB30  s  POKESM+P , 58  s  POKEC 

M+M,6:PDKESM+M,61 :GOSUB30     srem  182 

195  POKESM+M, 32  s POKESM+P, 32  s  POKES+2 , 0 :P=P 

-1:M=M-1: NEXTI  : rem  167 

200  F0RI=1 2T09STEP-1 ; POKECM+I , 5 : POKESM+I , 

62  s  POKECM+9 , 6 : POKESM+9 , 60 : GOSUB30 

srem  146 
205  POKES+2 , 200 : POKECM+9 , 3 : POKESM+I ,  58 

srem  6 


210  GOSUB30 ; POKES+2 , 0 : POKSSM+1 , 32  s NEXTI 

srem  187 
215  F0RI=1T05 SPRINT" [home] tRVS}{DOWNl 

{red] "TAB{7)"**100**" 3 POKES+2, 220 sGOS 
UB25!POKES+2,0  srem  182 

220  PRINT"{H0ME} (down) [RVS] "TAB(6)" 
[8  SPACES) "sG0SUB25:NEXTIsL=L+l 

;rem  139 

225    SC=SC+100 : P=3  s M=0 : BC=BC+1 : IFBO 3 ITHEN 

BC=27  srem   211 

230  P0KECB,BCs PRINT" {CLR}{bLU}"sPRINTLEFT 

$(S$,4)JS  srem  99 

235  P0KE36869, 255 tPRINT" [home} {down} {PUR} 

{4  spaces)??????????????{rvs}{red}s" 

trem  223 

240  POKESM+tP-1) ,32sPOKECM+P,5iPOKESM+P,5 

9:GOSUB25sPOKESM+P,58  srem  81 

245  IFSM+P=SM+18TUEN185  srem  131 

250  P0KESM+(M-1 } , 32  s  POKECM+H, 2 : POKESM+M, 6 

1 SGOSUB25 : POKECM+M, 6 : POKESM+M, 60 

srem  8 
255  IFPEEK(SM+M)=PEEK(SH+P)THEN150srem  76 
260  PRINTLEFT$(S?,17)SPCC7) " (CYNJlEVEL t "L 
"{BLU]"  srem  130 

265  PRINTLEFT$(S$,18)J$  srem  68 

270  PRINTLEFT?(S$,20) "  "N$"'S  SCORE:"SC 

:rem  139 
275  PRINTLEFT$(S$,8)SPC(B)"(4  SPACES) 
{down} {4  LEFT) [4  SPACES ]{ 2  DOWN) 
{5  LEFT) {8  SPACES) "sGOT065    : rem  239 
280  POKE36869 , 240 : POKECB, 254 : PRINT" £cLR} 
IrVS) {down} (2  right) "N?"'  SCOREBOARD 
[OFF) ", "[2  down} [ right) PROBLEMS:" PR- 1 

:rem  235 

285  PRINT"{2  down) {RIGHT}{GRN]RIGHT  ANSWE 

RS:"R,"[2  DOWN }[ RIGHT  1 { RED ) WRONG  ANSW 

ERS:"W, "{2  DOWN) { RIGHT) {BLK}GRADE! "IN 

T(100/(PR-1) )*R"%"  srem  20 

290  INPUT" {2  DOWN }{ RIGHT ) PLAY  AGAIN  (Y/N) 

";A$  srem  11 

295  IFA$="Y"THENRUN  :rem  146 

300  PRINT" [CLRJ" :F0RI=1TQ8s print" {down} 

[2  RIGHT) { RED )G  0  0  D  B  Y  E  1  T'sGOSU 
B25:NEXTI:END  srem  91 

305  FORF=7632T07679:READAsPOKEF,A3NEXTF 

srem  198 
310  DATA24,60, 110,126,126,126,60,24 

srem  215 
315  DATA56, 124,95,248,224,248,127,56 

srem  48 
320  DATA60, 126,255,219,255,2  55,169,169 

:rem  146 
325  DATA60, 126, 255, 219, 255, 255, 90, 180 

srem  89 
330  DATAl 20, 116, 30, 14, 30, 124, 120,0 

srem  148 
335  DATA0, 0,0, 14,14,14,0,0  :rem  8 
340  FORK=7424T07431:READAsPOKEK,AsNEXTK 

srem  197 
345  DATA,,,,,,,0  srem  26 

3  50  POKECB , 250 : POKE36869 , 255 : PRINTLEFT$ ( S 

$,ii)"[2  right){blu3m  {grn}u(red}  N 
{blu}c  {blk)h  {grn}m  {red) a  [blu}t 

{cyn}h"  srem  223 

355  READFsIFF=-lTHEN375  srem  119 

360  POKES+2 , F  SGOSUB30  s  POKES+2 , 0 : GOSUB30  sG . 

OT0355  srem  169 

365  DATA195, 209, 219, 225, 225, 225,225 

:rem  250 
370  DATA219, 219, 219, 209, 219, 209, 195,-1 

srem  139 
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37  5  FORI=0TO15jPRINTMID${S$,2,10)SPC{I) " 
{space} (CYN}=  {RED] < 12  SPACES] IgRN] : " 

;:GOSUB35  : rem  106 

380  PRINTMID?(S$,2,10}SPC{I)"  (BLU}< 

( PUR) = { 2  SPACES ] { GRN ) ; " : POKES+2 , 200 : G 

OSUB35:POKES+2,0:NEXTI         : rem  90 
385  PRINTMID?(S$,2,10)SPC(15)"{8  SPACES]" 

:rem  191 
390  POKECB, 254: P0KE36869 ,240 : PRINT" (CLR] 

1 3    DOWN}{bLU}"jA$  =  "WHAT  IS  YOUR  NAME" 

:GOSUB55  -rem  198 

395  PRINTLEFT$ {S$ , 9 ) :PRINT" {GRN] " :INPUTN$ 

jPRINT"(bLU}"  :rem  57 

400  PRINT" {CLR} "LEFT$(S$,6):A$= "WHAT  WOUL 

D  YOU":GOSUB55  : rem  113 

405  PRINTLEFT$(S?,8):A5="LIKE  TO  PRACTICE 

, " : GOSUB55 : PRINTLEFT? ( S$ , 10 ) : A$=N$+ " : 

;rem  134 
410  GOSUB55:PRINTLEFT$(S$,I2) jA$="£red}1) 

{GRN]aDDITION":GOSUB55  : rem  16 
415  PRINTLEFT$ { S$ , 14) : A$=" { RED}2 ) {GRN] SUB 

TRACTION" :GOSUB55  :rem  246 

420  PRINTLEFT? (S$, 16 ):A$=" {RED) 3 ){gRN}DIV 

ISION":GOSUB55  : rem  12 

425  PRINTLEFT?(S$,ia):A$="{RED}4){GRN)MUL 

TIPICATION£bLU]":GOSUB55  : rem  176 
430  GETQ:IFQ<1ORQ>4THEN430  : rem  121 
435  PRINT" [CLR] {2  DOWN] { RIGHT] LEVEL  (1-9) 

*"'  :rem  222 

440  6ETL:IFL<1ORL>9THEN440  : rem  113 
445  GOTO230  -rem  107 

Program  2:  Munchmath,  64  version 

100  POKE56,4a:CLRjPRINT"{CLR]"!SM=.1073:CM 

=55345:L=1 tBC=3  -rem  142 

110  FORI=0TO27:POKE54272+I,0!NEXT:POKE542 

96,15!POKE54277,18:POKE5427a,165 

:rem  56 
120  S$="(H0ME){21  DOWN]":SF=54272:WV=5427 

6  srem  67 

130  J$="9999999999999999999999":P=3!GOT09 

00  :rem  111 

140  :  -rem  207 

150  FQRT=1TO300: NEXT: RETURN  :rem  8 
160  FORT=1TO40:NEXT:RETURN  ; rem  218 
170  FORT=1TO90:NEXT: RETURN  ;rem  224 
1S0  =  srent  211 

190  D=VAL(AN$) :IFASC(AN$)=81ANDPR>1THEN80 

0  :rem  247 

200  IFINT(D)<>INT(C)ORAN$>"9"THEN230 

:rem  109 
210  P=P+1;R=R+1:M=M+1 :SC=SC+10 ; POKESF,  223 

:P0KESF+1,29:P0KEWV, 17         :rem67 
220  FORT=1TO5:NEXT:POKEVA?,16:GOTO700 

:rem  65 
230  M=M+1 : W=W+1: PRINTLEFT? (S$, 10 )SPC(20-L 

EN(C? ) } " £  RVS] { RED] "C" { 5  SPACES] " 

:rem  10 
240  P0KESF+1,8:P0KESF, 100: POKEWV, 33 : GOSUB 

150:POKEVA^,32:GOTO720         :rem  136 
250  !  srem  209 

260  POKESF+l,  40:  POKEWV,  17  :reni  246 
270  GOSUB160:PQKEWV, 16 : GQSUB160 : RETURN 

:rem  196 
280  :  :rem  212 

290  PR=PR+1:A=INT(RND(1)*5*L)+1  :rem  3 
300  B=1NT(RND(1)*5*L)+1:IFB>ATHENA=A+B 

:rem  202 
3X0  E=INT(A*B) :A?=STR$(A} :B?=STR${B) 

:rem    23 
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320  IFQ=1THENC=A+B!X=43:GOTO360  : rem  130 
330  IFQ=2THENC=A-B:X=45:GOTO360  : rem  136 
340  IFQ=3THENC=A;GOTO410  :rem  223 

350  C=E:X=88  :rem  156 

360  C$=STR$(C) : PRINTLEFT? (S?, 7) SPC(20-LEN 
(A$)}"{RVS]"A  -rem  33 

370  PRINTLEFT? ( S? , 8 ) SPC( 18-LEN( B? ) ) " ( RVS) 
"CHR$(X)B" (OFF) {DOWN) {3  LEFT) 999" 

:rem  176 
380  PRINTLEFT? (S?, 10 )SPC(19-LEN(C?)) :GOSU 
B1230:IFAN$=""THEN380         :rem  120 
390  D=VAL(AN?) :GOTO190  : rem  17 

4'00  :  :rem  206 

410  PRINTLEFT? (S?,12)SPC(16)" {9  SPACES)" 

:rem  170 
420  PRINTLEFT$(S?,10}SPC(18)"{8  SPACES}" 

:rem  171 
430  PRINTLEFT? (S?, 11 )SPC{ 19)" 7777" iPRINTS 
PC(18)"8"  :rem  109 

440  PRINTLEFT? ( S? , 1 2 ) SPC ( 18-LEN{ B? ) ) " 

{RVS)"B;E  -rem  70 

450  PRINTLEPT$(S?,10)SPC(19-LEN(C?)):GOSU 

B1230:IFAN?=""THEN4S0         :rem  116 

460  GOTO190  srem  109 

470  :  :rem  213 

480  POKEWV ,17: FQRI=4T03  3 : POKESF+1 , 1 : GOSUB 

160: NEXT: POKEWV, 16  : rem  54 

490  POKECM+P, 2:GOSUB160:POKECM+P,5:GOSUB1 

60  :rem  172 

500  POKESF+1 , 14 : POKEWV, 33 : POKESM+P,  69  :  FOR 

I=1TO230:NEXT  :rem  154 

510  POKESM+P, 64 :FORI=1TO250:NEXT    : rem  1 

520  POKESM+P, 32 : POKEWV, 32 : SC=SC-50 : 1FSC<0 

THENSC=0  :rem  75 

530  L=L-1:IFL=0THENL=1  :rem  54 

540  P=3 : M=0; PRINT" ( CLR] ":G0T01 210  : rem  34 

550  :  :rem  212 

560  POKESM+M-1 , 32 :F0RI  =  1T06 : POKECM+M,  3 : PO 

KESM+M, 60: POKECM+P, 5  :rem  58 

570  7P0KESF+1, 14: POKEWV, 129         :rem  47 

580  POKESM+P, 62 : GOSUB160 : POKESM+P, 58 : POKE 

CM+M,6:POKESM+M,61:GOSUB160    ; rem  33 

590  POKESM+M,32:POKESM+P, 32 : POKEWV, 128 :P= 

P-1:M=M-1:NEXT  :rem  197 

600  FORI=12T09STEP-l:POKECM+X,5:POKESM+I, 

62 : POKECH+9 , 6 : POKESM+9, 60 :GaSUB160 

:rem  202 
610  POKESF+1 , 14 : POKEWV, 129 : POKECM+9, 3 : POK 
ESM+I, 58  :rem  252 

620  GOSUBl 60: POKEWV, 128 sPOKESM+I, 32 :NEXT 

:rem  19 
630  P0RI=1T05 : PRINT" (home) {RVS3 {DOWN} 

{RED)"TAB(15}"**  100  **": POKESF+1, 15: 
POKEWV, 33  ;rem  15 

640  GOSUB150: POKEWV, 32  trera  87 

650  PRINT" {home] (DOWN] { RVS] "TAB{ 15 ) " 
{9  SPACES) " :GOSUB150: NEXT: L=L+1 

:rem  168 

660    SC=SC+100 : P=3 : M=0 : BC=BC+1 : IFBO  31THEN 

BC=7  :rem    164 

670  REM  SETUP  :rem  18 

680  POKE532e0,BC:POKE53281,l: PRINT" {CLR} 

{ BLU] ": PRINTLEFT? (S?, 3 )SPC( 9 )J$ 

;rem  33 
690  POKE53272, 28 :PRINT" ( HOME] "SPC{ 13 ) " 

{down) {PUR)??????????????{rvs} {RED]S" 

:rem  132 

700  POKESM+P-1 , 32 : POKECM+P, 5 : POKESM+P, 59 : 

GOSUB150:POKESM+P,58  :rem  48 

710  IFSM+P=SM+18THEN560  irem  125 

720  POKESM+M-1 , 32 ; POKECM+M, 2  sPOKESM+M, 61 t 


GOSUBlSef :  POKECM+M,  6  :POKESM+M,  60 

:rem  232 
730  IFPEEK{SM+M)=PEEK(SM+P)THEN480;rem  80 
740  PRINTLEFT${S$,16)SPC(16)"{RVSl{CyNlLE 
VEL:"L"{BLU3"  : rem  198 

750  PRINTLEFT$(S$, 17}SPC(9)J$     :rem  178 
760  PRINTLEFT$(S$,19)"{RVSl"SPC(12)N$"'S 

[SPACE}SC0RE!"SC  :rem  67 

770  PRINTLEFT$(S?,7)SPC(17)"t4  SPACES) ":P 
RINTSPC( 17 ) " {4  SPACES] " :PRINTSPC( 13) " 
{down)  {8  SPACES]"  :reri  233 

GOTO290  :rem  US 

;  :rem  218 

POKE53272,21:POKE53280,6:POKE53281,7 

;reni  245 
PRINT" {CLRJ {down) (RVS] "SPC{ 13-LEN(N5 ) 
/2)N?"'S  SCOREBOARD"  :rem  255 

PRINTSPC{14)"{2  down] PROBLEMS !"PR-1 

:rem  199 
PR1NTSPC(12}"{2  DOWN} {GRN) RIGHT  ANSWE 
RSj"R:PRINTSPC(12)"{2  DOWN] (RED] WRONG 
ANSWERS :"W  irem  151 

PRXNTSPCCl4)"{2  DOWN] { BLKJ GRADE: "INT ( 
R/(PR-1)*100)"%"  srem  138 

PRINTSPC(12)"{2  D0WN]PLAY  AGAIN  (y/n) 
?":POKE198,0  :rem  141 

GETA? : IFA$ <> "Y"ANDA?<> "N"THEN860 


780 
790 
800 

810 

820 

830 

840 

850 

860 

870 

880 
890 
900 


IFA9="y"THENPR=0 :R=0 !W=0 

0 

END 


FORF=5  5T06  3 : FORI=0TO7 
+12 288, A: NEXT: NEXT 


trem  57 

SC=0:GOTO110 

:reni  20 

.-rem  119 

:rem  219 

READA:P0KEF*8+I 

srem  213 


910  FORI=0TO7!POKE32*8+I+1228e,0!NEXT 

irem  186 

920  :  ;rem  213 

930  POKE532Bl,2:POKE53281,7       :rem  251 

940  printleft?(s$,10)spc{11)"{blu]m  {crn) 
uEred]  N  (blu3c  {blk}h  (grnJm  {red]a 

{space) [BLU)T  {GRN}H"  irem  207 

950  POKE56334, PEEK( 56334) AND254:P0KE1, PEE 

KCl)AND251:Z=13312:Y=53248     :rem  96 
960  FGRI=0TO519:POKEI+Z,PEEK(I+Y) :NEXT:FO 

RI=664T0671:P0KEI+Z,PEEK(I+Y) :NEXT 

:rem  68 
970  POKEl,PEEKCl)OR4!POKE56334,PEEK( 56334 

}0R1  :rein  143 

980  POKE53272 , 28 : PRINTLEFT$ ( S? , 10 ) SPC (11) 

"Ervs]{blu]m  {grn}u{red}  N  {BLU)C 
{blk)h  {grnJm  (red]a  {blu}t  {grnJh" 

:rem  231 
990  J  :rem  220 

1000  READF,G:IFF=-1THEN1040  :rem  52 
1010  P0KESF+1,F:P0KESF,G:P0KEWV, 33;G0SUB1 

60:POKEWVi32:GOSUB160  :rem  190 
1020  GOTO1000  srem  189 

1030  :  :rein  254 

1040  GOSUB150 : FORI=4T024 : PRINTLEFT$ ( S$ , 10 

)SPC(I)"  {CYN)=  [RED]<[2  SPACES] 

[GRN3 :"f :GOSUB170  :rem7 

1050  PRINTLEFT$(S$,10)SPC(I)"  {BLU}< 

{PUR]=E2  spaces) (GRN) ;"  :rem  72 
1060  P0KESF,19S:P0KESF+1, 17 : POKEWV, 17 :GOS 

UB170:POKEWV,  16:NEXT  :retn  106 
1070  PRINTLEFT?(S$,10)SPC(24)"{8  SPACES)" 

:rein  218 
1080  POKE53280,5:PDKE53281,7:POKE53272,  21 

srem  37 
1090  PRINT"{CLRj"SPC(8)"E3  DOWN) {BLU) WHAT 


IS  YOUR  NAME" ; !GOSUB260:INPUTN$ 

:rem  60 

1100  PRINT"{CLR)(BLU]"SPC(13)"{5  D0WN}WHA 

T  WOULD  YOU" :GOSUB260        :rem  135 

1110  PRINTSPC(11)"{D0WN]LIKE  to  PRACTICE, 

EdOWN]" :GOSUB260  :rem224 

1120  PRINTSPC(20-LEN(N$)/2)N$"i"!GOSUB260 

:rera  92 

1130  PRINTSPC(14) "{DOWN} {RED) 1) {GRN]ADDIT 

ION":GOSUB250  :rem  117 

1140  printspc(i4)"{down] {red]2) Egrn)subtr 

ACTION" :GOSUB260  ; rem  121 

1150  printspc(14)"Edown} {red]3) {grn]divis 

ION"  :GOSUB260  :reni  146 

1160  PRINTSPC(14}"{D0WN) (RED)4) {GRN]MULTI 
PICATI0N{BLU3" :GOSUB260       : rem  48 
1170  GETA?:Q=VAL(A$} : IFQ<1ORQ>4THEN1170 

:rem  82 

1180  PRINTLEFT?(S?,Q*2+10)SPCC14)"ERVS]"M 

ID$(STR$(Q},2}  : rem  49 

1190  PRINTLEFT$(S$,20)SPC{ 14) "LEVEL  (1-9) 

?"  :rem  124 

1200  GETA$:L=VAL(A$) : IFL<1ORL>9THEN1200 

:rem  60 
1210  GOTO680  :rem  155 

1220  :  srem  255 

1230  PRINT" { RVS )?  " ; ; AN$=" " : P0KE198, 0 

srem  248 

1240  GETZA$:IFZA$=""THEN1240      srem  101 

1250  ZL=LEN(AN$) : IFZA$=CHR$ ( 20) ANDZLTHENP 

RINT2A$,-  :AN$=LEFT${AN$,ZL-1)  srem  227 

1260  IFZA$=CHR?( 13 )THENPRINTs RETURN 

:rem  224 
1270  IFZA$<>"Q"AND(ZA$<"0"ORZA?>"9")QRZL= 
5THEN1240  srem  132 

1280  PRINTZA5; iAN?=AN$+ZA$ ;GOTOi240 

;rem  83 
1290  !  srem  6 

1300  DATA  0,0,0.0,0,0,255,255  srem  106 
1310  DATA  3,3,3,3,3,3,3,3  srem  171 
1320  DATA  0,0,255,255,255,255,0,0  srem  68 
1330  DATA  24,60,110,126,126,126,60,24 

:rem  10 
1340  DATA  56,124,95,248,224,248,127,56 

srem  95 
1350  DATA  60,126,255,219,255,255,169,169 

srem  198 
1360  DATA  60,126,255,219,255,255,90,180 

srem  137 
1370  DATA  120,116,30,14,30,124,120,0 

srem  201 
1380  DATA  0,0,0,14,14,14,0,0  :rem  57 
1390  s  srem  7 

1400  DATA  16,195,22,96,28,49,33,125,33,12 
5,33,125,33,125  srem  195 

1410  DATA  28,49,28,49,28,49,22,96,28,49,2 
2,96,16,195,-1,0  srem  10 

64  Timepiece 

(Article  on  page  84). 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEI's  Gazette  Programs,"  "A 
B^inncr's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofre.idor"  that  appear  before 
the  Program  Listings. 
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10  S=54272 

12  PORL=STOS+24:POKEL,0:NEXT       .rem  55 

14  POKES+5,9!POKES+15,30:POKES+12,9 

-  fem  5  5 
20  POKE6S7,0:POKE53280,6  -rem  9? 

30  DIMA(40),B(4a)  .rem  94 

40  POKE53280, 1 : POKE53281 , 1 :C=S4272 

,    .  :  rem  121 

50  PRINT"{CLR}(RVS}{BLK}"TAB{13)"64  TIMEP 

iece{ofp3":printtab(7)"(down}to  set  TI 

ME, PRESS  ANY  KEY"  :rem  143 

60  PRINT" [down! [3  SPACESjWHEN[2  SPACES} EN 

TERING[2  SPACES] TIME,  GIVE  HOURS  AND  M 

INUTES  IN  THIS  MANNER:";  srem  2  34 
70  PRINT" { RED) [2  DOWN) (9  LEFT} 915 { RVS} RET 

URNfOFF}  0Rfl3  LEFT}";  :rem  243 

80  PRINT" (red} ( down} 1231 {RVS}RETURNf off}" 

:PRINTTAB(92)" (PRESS  ANY  KEY) ": rem  254 
83  POKE198,0  :reni  152 

85  GETA$:IFA$=""THEN85  irein  2  53 

90  GOSUai000  ji-gn,  170 

100  REM  DRAW  CLOCK  : rem  15 

101  PRINT" {home! [BLK} {8  SPACES} (RVS} 

(24  SPACES} (off) "  :rem  170 

102  FORI=IT023:PRINTTAB(8) "(RVSJ  (0FF3"TA 
B(31)"{rvS}  (0FF}":NEXT        : rem  53 

103  PRINT" (8  SPACES} (RVS} {24  SPACES] { OFF] 

:rem  68 
105  PRINT" {home] (2  DOWN] { RED) (RVS) "TAB{ 21 
)"(9  SPACES)"  :rem  153 

110  PRINT" (BLK] {3  DOWN] {9  RIGHT] {rvs) 

{2  SPACES] (UP) (LEFT}{0FF)gD§fRVS3 

{down) 1234 (RED] (a  SPACES)"    : rem  178 
120  PRINT" {4  DOWN] {9  RIGHT} ( BLK) ( RVS }  112 

2334455{RED){5  SPACES]"  :rem  105 
130  PRINT" (9  RIGHT} {SLK) (RVS) 50S05050505 

{RED] (5  spaces}"  :rem  86 

140  PRINT" (9  RIGHT] (BLK] {4  DOWN) ( RVS ] 

(9  SPACES] 111 (red} (5  SPACES]" 
150  PRINT"(9  RIGHT] (BLK) (RVS}l234567a9012 

{red} (4  SPACES] {off} £"       :rem  213 
160  PRINTTAB{ 26 ) " { RED) ( RVS}£( DOWN] 

(2  LEFT}£(oFF)£{DOWN) (3  LEFT]{RVS} 

£{OFF}£"  :rem  220 

170  PRINTTAB(9)"(D0WN} (BLU) (5  SPACES] QQQQ 

QQQQQQQQQQQQ ( 5  UP] " ; : POKE1974, 81 : POKE 

1974+C,6  :rem  251 

200  U=0  :rem  84 

210  FORI=1974TO1094STEP-40:A{U)=I!U=U+1:N 

EXT  srem  176 

212  FORI=1093TO1084STEP-l!A(U)=I:U=U+l;NE 

XT  :rem  118 

214  FORI=1123TO1243STEP40:A{U)=l!U=U+l:NE 

XT  srem  117 

216  F0RI=1242T01239STEP-l:A(U)=I:U=U+l!NE 

XT  :rem  120 

218  U=l  :rem  94 

220  FORI=1235T01247:B(u)=l!U=U+l!NEXT 

:rem  219 
222  FORI=1287TO1447STEP40:B{U)=I:U=U+1:NE 

XT  srem  134 

224  B(u)=1448:B(U+l)=1449:U=U+2   :rem  153 

226  FORI=1489TO1689STEP40!B(U}=I :U=U+1 :NE 
XT  :rem  150 

227  B(U}=1690:B{U+1)=1730!B(U+2)=1770:B(O 
+3)=1809  :rem  48 

228  B ( U+4) =1848 :BCU+5) =1887 :B(U+6) =1926 :G 
DTO900  jrem  42 

300  REM  START  OF  BALL  MOVEMENT  ROUTINE 

J  rem  70 
310  FORX=0TO40  irem  71 
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320  POKEA{X),81:POKEA{X)+C,6      irem  102 
325  IFX>22THENPOKEA{X-l),32        jrem  90 
330  IFX>1ANDX<24THENP0KEA(X-1},99:P0KEA(X 
-1)+C,6  srem  126 

340  IFX>2THENPOKEA(X-2),32         :rem  38 
350  GOSUB2000;NEXT:POKE1974,8l!POKE1974+C 
'6  srem  52 

400  REM  CONTINUE  TO  MINUTES       :rem  165 
410  L=A(40)  :retti  20 

420  IFPEEK(L-1)=81THEN500         ; rem  175 
430  L=L-1 : POKEL+1 , 32 : POKEL, 81 : POKEL+C ,6:1 
FPEEK{L-1)=81THEN900  : rem  146 

440  IFL=A(40)-4THEN900  jrem  207 

450  GOSUB2010:GOTO430  srem  230 

460  POKES+4 , 20 : POKES+1 1 , 20  s  POKES+24 , 0 

srem  137 
500  REM  MINUTES  FULL, {9  SPACES]G0T0  5'S 

srem  229 

505  Z=1447  ;rem  1 

510  FORX=5T022:POKEB(X),81sPOKEB{X}+-C,6sP 

0KEB(X-5}, 32:GOSUB2040:NEXT   : rem  155 

520  FORX=2  3T03asPOKEB(X),81 sP0KEB(X)+C,6 

:rem  147 

525  Z=Z-1:IFPEEK(Z) <>aiANDZ>1432THENPOKEZ 

,81 jP0KEZ+C,6:P0KEZ+1,32       srem  44 

530  POKEB(X-4),32:GOSUB2080:NEXT:POKES+4, 

20 :P0KES-H  1,20s POKES+24, 0     srem  202 

600  IFPEEK{ 1444 )<>81THEN900s REM  OR  5'S  AR 

E  FULL  trem  140 

605  Z=1435  srem  255 

610  POKE1444,81:POKE1444+C,6sGOSUB2080 

srem  178 
612  FORX=144ST01447  sPOKEX, 81 s  POKEX+C, 6 : PO 
KEX-12,32:GOSUB2080:NEXT       srem  28 
620  PORX=18T028:POKEB(X) ,81:POKEB(X)+C,6 

srem  151 

630  Z=2+l:POKEZ,32sGOSUB2050:NEXT  srem  53 

640  FORX=29T037sPOKEB{X),81:POKEB(X)+C,6: 

P0KEB(X-12) ,32  :rem  16 

650  GOSUB2040SNEXT  srem  90 

659  Z=B(37-11)  srem  199 

660  F0RX=37T044 : POKEB(X) ,81 : POKEB{x}+C, 6 : 
POKEB(X-ll) ,32  :rem  14 

670  Z=Z-lsIFPEEK(Z)<>81THENPOKEZ,81:POKEZ 

+C,6:POKEZ+l,32  srem  248 

680  GOSUB2040:NEXT  srem  93 

690  IFZ-1>1672ANDPEEK(Z-1 ) 081THEN692 

:rem  168 

691  GOT0695  srem  125 

692  Z=Z-1 : POKEZ, 81 : POKEZ+C, 6 :P0KEZ+1 , 32 :G 
OSUB2015:GOTO690  :rem  31 

695  POKES+4 , 20 : POKES+11 , 20 : POKES+24 , 0 

:rem  147 
700  IFPEEK(1685) O81THEN900  srem  27 
710  REM  HOURS  ARE  FILLED  UP  srem  58 
720  FORX=16a6TO1690! POKEX, 81 : POKEX+C, 6 : PO 

KEX-12,32  srem  38 

730  GOSUB2100:NEXT  :rem  86 

740  FORX=IT012sPOKEB(X+26) , 81 ;POKEB(X+26 ) 

+C,6sPOKE1678+X,32  :rem  212 

750  GOSUB2100:NEXT  :rem  88 

760  F0RX=1T07  3P0KEB(27+X) , 32 :GOSUB2110 :NE 

XT  irem  148 

900  REM  TIME  FOR  ACTION  srem  81 

905  POKES+4 , 20  s  POKES+II , 20 : POKES+24 , 0 

:rem  141 
910  IFRIGHT$(TI$,2)>"57"THEN300  srem  235 
920  GETA$:IFA$<:>""THENRUN  srem  240 
930  GOTO900  :rera  110 

1000  REM  TIME  SETTING  ROUTINE      srem  24 
1010  PRINT" {CLR} "TAB{S3) "TIME?{HQME) "TAB( 


1020 
1030 
1040 

1045 
1050 
1055 
1060 

1070 
1080 
1090 

1100 
1110 
1120 

1130 
2000 
2005 
2010 
2015 

2017 

2020 

2030 

2035 
2040 
2060 
2080 
2085 
2090 
2100 
2110 
2120 
2180 
2190 

2195 


90) "(IN  3  OR  4  DIGITS)"        trem  4 
INPOTA?  :rem  184 

A$="0"+A$:A?=RIGHT?(A$,4)    :rem  254 
A=VA.L(  LEFT?  { A?  ,  2 )  )  :  B=VAL(  RIGHT?  ( A$  ,  2 


)):D=INT(B/5):B=B-5*D 
IFA>12ORD>11THEN1000 
REM  SETTING  CLOCK 
PRINT" [CLR]' 


rem  229 

[rem  176 
:rem  52 
Eirem  47 


F0RX=1T0A: POKE1672+X, 81 : POKE1672+X+C 
,6:NEXT!REM  HOURS  :rem  93 

X=0  :rem  141 

X=X+l!lFX>BTHEN1100  trem  164 

POKE1234+X,8l!POKE1234+X+C,6:GOTO108 
0:REM  MINUTES  jrem  224 

X=0  :rem  135 

X=X+1:IFX>DTHEN1130  srem  163 

P0KE1432+X,81:P0KE1432+X+C,6:GOTOlll 
0  :rem  145 

GOTO100  jrem  143 

REM  SOUND  J  rem  47 

GOTO2020  srem  196 

IFX=37THEN2190  :rem  76 

POKES+24, 10!POKES+11,21:FORV=1TO4:PO 
KES+8,130  srem  219 

F0RW=1T02 : NEXT : POKES+8 ,240: NEXT ; RETU 
RN  :rein  56 

IFX<24THENF0RY=1T055!NEXT: RETURN 

:rem  202 
IFX>33ANDX<37THENPOKES+4,20:POKES+11 
,20: RETURN  :rem  176 

GOTO2010  :rern  198 

IFPEEK(1447)=81THENGOTO2190  :rem  117 
IFPEEK(1689)=81THENGOTO2190  srem  127 
IFPEEK(B(29) )=81TKENGOTO2190 :rem  167 
IFPEEK(B(32) )=81THENGOTO2190: rem  166 
IFPEEK(B(26})=81THENGOTO2190!rem  165 
IFPEEK(1770)=B1THENGOTO2190  irem  113 
IFPEEK(1926)=81THENGOTO2190  irem  117 
GOTO2015  irem  198 

IFX>4THEN2015  srem  27 

POKES+24 , 1 5  J  POKES+4 , 21 i  POKES+1 , 1 30 : F 
CRY" 1T09: NEXT  irem  48 

POKES+4 , 20 1  POKES+1 1 , 20 : FORY=XTO60 ! NE 
XT  I  RETURN  :rein  155 


160  PRINTSPC(10)"(2  down] IwHTIaLPHANUMERI 

C  WEAPONS"  srem  189 

170  PRINTSPC(14)"{4  DOWN} [WHT} WHICH  LEVEL 

? " ; PRINTSPC{ 10 ) " I  DOWN 1 { BLK ) ( 1 : NOVICE 

(2  spaces] 9: EXPERT } "  J  rem  135 

180  GETHF$: IFHF$<"1 "ORHF$>"9"THEN180 

;rem  45 
190  HF=INT(2.5T(9-VAL(HF$3))  : rem  49 
200  SC=0:GOSUB790  : rem  239 

210  :  srem  205 

220  REM  NEW  LETTER  srem  50 

230  GOSUBa20:POKE56334,PEEK{ 56334 )AND254s 

P0KE1,PEEK(1)AND251  : rem  10 

240  FORI  =  0TO3 : FORJ=0TO3 : C{ I , J ) =0 : NEXT  s  KEX 

T  : rem  163 

250  L=INTCRND(1)*26+1) s B=53248+L*8:F=0 

: rem  53 
260  FORI=0TO3  srem  11 

270  F=ABS(F-1) :T=PEEK(B+2*I+1-F)    : rem  9 
280  FORJ=0TO3:M=(FNM(J)ANDT)/(4tJ) sC(l,J) 

=C(I,J)+INT(M*C4Tf))sNEXT     srem  191 
290  IFFTHEN270  srem  56 

300  NEXT : POKEl , PEEK ( 1 ) 0R4 : POKE56334 , PEEK{ 

56334)0R1  srem  251 

310  :  :rem  206 

320  REM  FLASHING  srem  197 

3  30  POKES+5 , 0  s  POKES+6 , 240  s  POKES , 0 : POKES+1 
,0:POKES+4, 33  : rem  236 

340  FORY=1TO70:Z=INT(RND(1)*10) :ZZ=1037+Z 
sPOKEZZ+54272,l:POKEZZ,160     srem  81 
350  POKES+1, RNDCl)*15+10:POKEZZ+54272,0:N 


64  Aardvark  Attack 

(Article  on  page  82.) 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEI's  GazeHe  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


100  PRINT " ( CLR) " : S=54272 : FORI=0TO24 : POKES 
+1, 0 s NEXT sSl=S+7:S2=S+14 2 POKES+24, 15 

:rem  22 
110  POKE53280,2!POKE53281,14:GOSUB720 

srem  113 

120  PRINT"{CLRJ (2  down) { BLK J  INSTRUCTIONS 

(y/n)?"  srem  196 

130  GETG?:IFG$=""THEN130  srem  87 

140  IFG$="Y"THENGOSUBa80  srem  184 

150  PRINT" IcLR]"SPC(9)" {down! {BLK ] [RVS} 

{3  SPACES }AARDVARK£ 2  SPACES) ATTACK 

{3  SPACES]"  srem  101 


EXTiPOKES+4,8 


;rem  196 


irem  100 
srem  97 

;rem  129 
srem  51 

:rem  138 


360  FORI=0TO3:FORJ=0TO3:POKE1135-J+40*I,S 

(C(I,J) ) sNEXTsNEXT  trem  123 

370  LF=0tFH=0:SH=0  srem  16 

380  3  srem  213 

390  REM  START  ATTACK    ,  srem  198 

400  POKESl+5 , 0  s  POKESl+6 , 240  s  POKESl , 0  s  POKE 

Sl+l,0:POKESl+4, 17:POKE19a,0   : rem  72 
410  F0RX=1T018;P0KES1+1, (19-X)*7 
420  GETG$:IFG$=""THEN480 
430  IFLFTHEN460 
440  IF(ASC(G$)-64)<>LTHEN480 
4S0  LF=l:FH=XsN=S:GOSUB1010 
460  1FVAL(G$)-1<>ZAND(G$<> "0"ORZ=9)THEN48 

0  srem  179 

470  SH=XsPOKE198,0sGOTO590         srem  67 
480  FORY=1TOHF:NEXT:POKE(1037+Z+X*40},81+ 

LF*128sNEXT:POKESl+4,8         srem  79 
490  :  ; rem  215 

500  REM  LOSE  ROUND  srem  52 

510  POKE198, 0 : N=S2 :GOSUB1010  s  FORI  =  2T018  sP 

QKE5 3280, lANDl 5  s  NEXT 
520  FORXX=0TO3:PB=(1797+Z+(40*XX) ) s IFPEEK 

(PB)  O32THEN540  srem  90 

530  NEXTsGOTO620  srem  226 

540  IPXX=3ORLFTHEN560  :rem  69 

550  POKEPB+40,32  :rem  123 

560  POKEPB,32:GOTO230  srem  245 

570  •  srem  214 

580  REM  SCORING  srem  150 

590  N=S2sGOSUB1010sPOKESl+4,8sSC=SC+INT{ ( 

500-5*FH-2*SH}/SQR(HF) ) :GOTO230 

: rem  20 
600  s  srem  208 

610  REM  LOSE  ROUTINE  srem  212 

620  FQRY=1TO100:POKE53280,RND{1)*255:POKE 

53281, RND(1)*255:NEXT         srem  122 
630  POKE53  280 , 2  s  POKE53281 , 14 : PRINT" ICLRJ 
[down] £bLK]  "j :F0RI=1T038! PRINT"*"; sN 

EXT  srem    110 

November  1983    COMPUTEIS  Goietie    191 


640 

650 

660 

670 

680 
690 
700 
710 
720 
730 
740 

750 

760 

770 
780 
790 
800 

810 

820 

830 
840 

850 

860 

870 
880 
890 

900 

910 

920 

930 

940 

950 

960 

970 
980 
990 
1000 


PRI NTS PC( 12)" {DOWN} (WHTl SORRY,  YOU  LO 
ST.  :rem  83 

PRINTSPC(13)"{3  down! [BLU] YOUR  SCORE" 
JSC  :rem  245 

PRINTSPCdS)  "(dOWNIaT  LEVEL  ";HF$ 

:rem  21 
PRINTSPCtll)"{3  DOWN} [BLK] PLAY  AGAIN 
lSPACE}(Y/N)7"  srem  198 

GETY5:lFy5=""THEN680  : rem  143 

IFY$="N"THENPRINT"£CLR}":END   : rem  30 
GOTO150  J  rem  102 

•  :reiii  210 

DIMS{15),C(3,3)  :rem  207 

DEFFNM(X)=3*(4TX)  :rem  200 

FORX=0TO15:READS(X) : NEXT:  RETURN 

srem  53 

DATA32, 108, 123, 98, 124,225,255,254 

:rem  86 
DATA126,127,97,252,226,251,236,160 

:rem  139 
!  srem  216 

REM  SCREENS  jrem  150 

PRINT" {clr}"  :rem  4 

POKE214 , 18 : PRINT : PRINTSPC ( 10 } " t  BLK } 
gQ3l2  SPACES}1234567890[2  SPACES) 
iw3  LEVEL  "HF?  :rem  130 

F0RX=1T04: PRINTSPC ( 10 )"EQi 
E2  SPACES} [BLU }{rVS} [10  SPACES} { OFF} 
[BLK){2  SPACEsiEw3"iNEXT    :rem  234 
PRINT " [ HOME ) "SPC ( 10 ) " ( BLK } Eq3 
(2  SPACES} (RED)**********l2  SPACES} 
[BLK)iW3"  :rem  152 

PRINT "[ HOME) ":F0R1=1T06:PRINTSPC{ 27)" 
[REDJlRVS}{6  SPACES} ":NEXT  :rem  130 
PRINT " { HOME } [ DOWN  3 " : F0RI=lT04 : PRINTSP 
C ( 28 ) " { BLK ] [ RVS } { 4  SPACES } " :NEXT 

:  rem  7 
PRINT" ( home} " : FaRI=lT018 : PRINTSPC{ 10) 
"[BLK)SqE[2  SPACES) (CYN} {10  SPACES} 
{elk} {2  SPACES )EW3"! NEXT    : rem  158 


Connect  The  Dots 


(Article  ou  page  88.) 


P0KE214, I6:PRINT:PRINTSPG(27)  ' 
C: RETURN 


SCORE"S 
rem  149 

!  :rem  217 

REM  INSTRUCTIONS  : rem  57 

PRINT" [clr) [down} [elk)  "; :FaRI=lT038: 
PRINT"*"; :NEXT:PRINT  : rem  119 

PRINT" { down} ANDROMEDAN  AARDVARKS  ARE 
[SPACE} ATTACKING  EARTH"       : rem  213 
PRINTSPC(6}"[dOWN3 {wHT}THEY  HAVE  26  K 
INDS  OF  BOMBS" :PRINTSPC( 18 }"[dOWN}AND 

:rem  196 
PRINTSPC(6)"[D0WN}THEY'RE  ATTACKING  1 
0  CITIESl "  :rem  187 

PRINT" {3  down} { BLK)  YOUR  ALPHANUMERIC 

RADAR  CAN  SAVE  EARTH"  : rem  215 
PRINTSPC(4) " [3  down) [WHT 3 FIRST:  RECOG 
NIZE  THE  BOMB  (A-Z)"  :rem  147 

PRINTSPC(7) "[dQWN}THEN:  SAVE  THE  CITY 

(0-9)"  :rem  135 

PRINTSPCt9)"{2  DOWN) {BLK} {RVS } HIT  ANY 

KEY  TO  PLAY"  : rem  51 

GETG$sIFG$=""THEN970  : rem  111 

RETURN  : rem 

:  :  rem 

REM  EXPLOSION  : rem 


1010  POKEN+5 , 37 :P0KEN+6, 252 : POKEN, 100 
EN+l,5:POKEN+4,129:POKEN+4,128 

:rem 
1020  RETURN  srem 
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129 
220 
102 
POK 


BEFORE  TYPING... 
Before  typing  in  programs,  please  refer  (o  "How 
To  Type  COMPUTERS  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


Program  1: 

Connect  The  Dots  —  VIC  Version 

1  PR1NT"{CLR} {3  SPACES3qQ{3  SHIFT-SPACE}Q 
Q{2  SHIFT-SPACE 3 QQQE 2  SHIFT-SPACE) QQ   ~ 

T6  shift-space}qTshift-space}q 
[shift~space}q(2  shift-space} q 

(2  shift-space) q{ 2  SHIFT-SPACE )Q 

[8  SHIFT-SPACE) Q{ SHIFT-SPACE) Q 

{ SHIFT-SPACE} Q{ 2  SHIFT-SPACE) Q 

[2  SHIFT-SPACE)qE3  SHIFT-SPACE3Q!rem  88 

2  PRINT" {3  SPACEsTq{ shift-space} Q 
{ SHIFT-SPACE} q{ 2  SHIFT-SPACE} Q 

{2  shift-space3q[4  shift-space) Q 

{6  SHIFT- SPACE ]QQ{ 3  SHIFT-SPACETqQ 
{3  SHIFT-SPACE}Qr2  SHIFT-SPACE}QQ 

jrem  126 


A$="Z":POKE36878,15:GOSUB910 


irem  210 


181 
163 


6  PRINT" [5  SPACES} [2  DOWN] { RVS } {PUR) INSTR 
UCTIONS" : PRINT" (down} WHEN  THE  GRID  APPE 
ARS,FIND  THE  SOLID  DOT.  :rem  137 

7  PRINT" {DOWN}TypE  THE  NUMBER  OF  THEROW  A 
ND  HIT  RETURN. [3  SPACES} [DOWN) TYPE  THE 
{space) LETTER  OF  THE";  :rem  238 

8  PRINT"COLUMN  AND  HIT  RETURN. "; PRINT" 
{2  down) [BLK)  HIT  ANY  KEY  TO  PLAY. 

:rem  245 

9  GETS$:IFS$=""THEN9  :rem  185 

10  print" [clr) [2  down) [red} {2  spaces] what 

would  you  like"spc(9)"t0  draw?": print 
"(bluJ (down) (rvs3a[off}=butterfly  (22 

{SPACE 3  DOTS)  :rem  147 

11  PRINT" {down) [RVS} B[ OFF) =MUSHROOM  {12  D 
OTS)": PRINT" [DOWN) [ RVS}C(0FF3 =DOG  (20 
{SPACE)D0TS)  :rem  180 

12  PRINT" { DOWN) [RVS}d[ OFF 3 =HEART  (10  DOTS 
)  :rem  168 

18  GETA$!lFA$=""THEN18  :rem  245 

19  L=7746:C=38466:POKE36879,26:CD=30720 

:rem  152 

20  PRINT"[CLR} [2  down) [2  SPACES) ABCDEFGHI 
JKLMNOPQR  :rem  241 

30  F0RT=1T0418 : POKEL, 79  s  L=L+1 : POKEC, 3 :C=C 
+1SNEXT  :rem  229 

40  PRINT" {HOME) {21  DOWN} {2  SPACES) ABCDEFG 
HIJKLMN0PQR{2  SPACES]";  :rem  19 

50  PRINT" [home} [3  DOWN)  l"SPC(ia)"l 

{2  SPACES) 2"SPC{ 18) "2(2  SPACES] 3"SPC( 1 
8)"3(2  SPACES}4"SPC(18}"4{2  SPACES35"S 
PC(18)"5  ";  :rem  41 

60  PRINT"  6"SPC(18)"6[2  SPACES} 7"SPC{ 18) " 
7(2  SPACES}8"SPC(18) "8{2  SPACES) 9"SPC{ 
18)"9  10"SPC{18)"I011";        :rem  198 

65  PRINTSPC(I8}"11"  :rem  62 

70  PRINT" (OP) 12"SPC(18)"12I3"SPC( 18) "1314 
"SPC(18}"1415"SPC(18)"1516"SPC(18)"161 
7"SPC(18)  srem  55 


80  PRINT" 1718"SPC( 18)" 18 E HOME]"   srem  106 

89  RESTORE  srem  149 

90  READS?: IFB?=A$THEN92  trem  86 

91  GOTO90  :rem  12 

92  IFA$="A"THEN500  :rem  229 

93  IFA$="B"THEN550  :rem  236 

94  IFA$="C"THEN600  :rem  234 

95  1FA$="D"THEN650  :rem  241 

99  FORT=lTO500iNEXT  :rem  204 

100  READA,B,E?,S!lFA=0THEN900     :rem  175 

101  P0KEA,81:P0KEA+CD,B  : rem  97 
105  PRINT" {home} {43  SPACES) [UPJ"   :rem  11 
110  INPUT"{BLU3  {home)  ■tNUMBER";N?:  rem  109 
115  FORT=1TO500:NEXT               : rem  241 
120  PRINTSPC(11)"(2  UP)TLETTER"; :INPUTL$ 

:rem  194 

130  IFE$=N$+L?THEN200  :rem  151 

140  PRINT" {up} (6  SPACES }TRY  AGAIN" :P0KE36 

874,209!FORT=1TO500:NEXT:POKE36874,19 

5  :rem  102 

150  FORT=1TO500:NEXT:POKE36874,0  :rem  193 

160  FORT=1TO1500!NEXT:GOTO105      :rem  43 

200  FORT=1TO1000:NEXT!FORT=1TO1S:POKESQ, 1 

60:POKESQ+CD,B:IFSQ=ATHEN220  :rem  178 

210  SQ=SQ+S:NEXT  :rem  15 

220  FOR2=200TO235:POKE36876,Z:NEXT:POKE36 

876,0:GOTO99  srem  15 

500  P0KE7799, 77 : POKE7799+CD, 0 :POKE7801 , 78 

: POKE7801+CD, 0 : POKE7822 , 160 : POKE7a22+ 

CD,5  jrem  254 

510  SQ=7822:G0T099  srem  47 

550  P0KE7976, 160 : P0KE7976+CD, 4 : POKE7977, 1 

60:POKE7977+CD,4:PQKE8058,160:POKE805 

a+CD,5  :rem  118 

560  SQ=8058:GOTO99  srem  54 

600  POKE7903, 74:POKE7903+CD,0iPOKE7904,75 

t POKE7904+CD, 0 : POKE7882 , 85 : P0KE7882+C 

D,0  :reni  196 

610  POKE7783,160:POKE7783+CD,2sSQ=77S3sGO 

T099  srem  141 

650  PRINT" [8  DOWN) (7  RIGHT] {GRN) MATTHEW 

U  DOWN) {8  LEFT) IBLU) JONATHAN {2  DOWN] 

{6  left) [YEL) EMILY"  :rem  97 

660  POKE7822,160:POKE7822+CD,2:SQ=7822:GO 

T099  srem  128 

800  PRINT" {HOME] [6  SPACES}GOOD  JOBl 

(12  spaces] DRAW  AGAIN? {27  SPACES}" 

srem  110 
810  Y$=""sGETY$:IFY$=""THEN810  srem  189 
820  IFY$="Y"THEN1  srem  224 

830  IFY$="N"THENPRINT"ECLR] {8  DOWN] 

{7  spaces) BYE  NOW l" : FORT=1TO3000 : NEXT 
:END  ;rem  89 

840  GOTO810  srem  110 

900  PRINT" {home] {6  SPACES}GOOD  JOBl 

{12  spaces] DRAW  AGAIN? {27  SPACES]" 

srem  111 
910  READB$:IFB$="Z"THEN930  srem  241 
920  GOTO910  srem  110 

930  READP,D;IFP=-1ANDA$="Z"THENP0KE36875, 
0: RETURN  srem  32 

940  IFP=-lTHENPOKE36875,0:GOTO960!rem  240 
950  POKE3687  5 , P  s  FORT=1TOD : NEXT : GOTO930 

srem  168 
960  Y$="" :GETY$sIFY5=""THEN960  srem  201 
970  IFY$="Y"THEN10  :rem  22 

980  IFY$="N"THENPRINT"{CLR] [8  DOWN} 

{7  SPACES] BYE  NOWl " :FORT=1TO3000:NEXT 

SEND  :reni  95 

990  GOTO960  ;rem  122 


1000  DATAA,7888,5,7I,22,7804,2,3M,-21 

srem  137 
1010  DATA7806,2,3O, 1,7852, 2,50, 23, 7940,2, 
90,22,7982,2,110,21,8028,7, 13Q,23 

:rem  4 

1020  DATA8072, 7, 15Q, 22, 8093, 7 , 16P,  21,8090 

,7,I6M,-1,7998,7,12I,-23,8082,7,16E, 

21  srem  241 
1030  DATA8079,7,16B,-1,8056,7,15A,-23,801 

2, 7, 13A, -22, 7970, 7, lie, -21, 7924, 2, 9A 
,-23  srem  10 

1040  DATA7836,2,5A,-22, 7794, 2,30,-21,7796 
, 2, 3E, 1,7888, 2, 7 1, 23, 8042, 5, 141, 22,0 
,0,0,0  :rem  122 

1500  DATAB,8063,5,15H,l,7975,4,llH,-22,79 
72, 4,  HE, -1,7950,  4, 10E, -22,  7908,4,80 
,-21  srem  47 

1510  DATA7913,4,8L,1, 7959,4, 10N, 23,7981,4 
,11N,22,7978,4,11K,-1,8066,4,15K,22 

srem  100 

1520  DATA8071,5,15P,1,8063,5,15H,-1,0,0,0 
,0  :rera  132 

2000  DATAC,7867,2,6J, 21, 7862, 2, 6E, -1,7883 
,2,7D, 21, 7993, 2, 120,22,8039, 2, 14F, 23 

srem  123 

2010  DATA8040, 2, 14G,1,801S, 2, 130,-22,7995 
,2,l2F,-23,7973,2, IIF, -22, 7977 , 2, IIJ 
,1  srem  184 

2020  DATA8046 , 2 , 14M, 23 , 8047 , 2 , 14N, 1 , 8003 , 
2,12N,-22,7980,2,11M,-23,7892,2,7M,- 

22  srem  209 
2030  DATA7850, 2, 50,-21, 7852, 0, 5Q, 1, 7830,0 

, 40, -22, 7829, 0,4P, -1,7783, 2, 2N, -23,0 
,0,0,0  :rem  139 

2500  DATAD, 7753,2, IF, -23, 7750, 2, IC, -1,779 
2, 2, 3A, 21, 7924, 2, 9A, 22, 8108, 2, 171, 23 

: rem  94 

2510  DATA7940, 2,9Q, -21 , 7808, 2, 3Q, -22, 7762 
, 2, 10, -23, 7759, 2, IL, -1,7822, 2, 41, 21, 
0,0,0,0  srem  188 

4000  DATAZ, 225,300, 231, 100, 235, 200, 240,20 
0,235,200,231,200,225,200,231,200,23 
5,300  :rem  203 

4010  DATA231 , 100, 225, 200, 215, 200, 225, 100, 
0,300,225,100,-1,0  srem  60 

Progrom  2: 

Connect  The  Dots  —  64  Version 

100  REM  TITLE  PAGE  srem  20 

110  PRINT" {CLR]E73":POKE53280,0tPOKE532 
81,0  srem  31 

120  PRINTSPCC10)"QQQ{3  SHIFT-SPACE}QQ 

J  2  SHI FT-SPACEJ QQQQQ { 2  SHIFT-SPACE] QQ 
"  srem  40 

130  PRINTSPCC 10) "q( SHIFT-SPACE]  Q 
I  SHIFT-SPACE] Q{ 2  SHIFT-SPACETq 
[2  SHIFT-SPACE]  Q( SHIFT-SPACET 
{ SHIFT-SPACE] Q{ 2  SPACES] Q"    srem  180 

140  printspc(10)"q  { shift-space] q 
{ shift-space] q{ 2  shift-spaceTq 

{2  SHI FT- space]  q! SHIFT-SPACET 

[2    shift-space] Q'^  srem  132 

150  printspc{i0)"q  Tshift-space]q 

{SHIFT-SPACEJQ(2  SHIFT-SPACETq 
{2  SHIFT-SPACE]  Q{SHIPT-SPACET 
(2  spaces} {2  SHIFT-SPACE] Q"  srem  133 
160  PRINTSPC(10)"Q[SHIFT-SPACE]  Q 
{ SHIFT-SPACE] QE 2  SHIFT-SPACETq 
(2  SHIFT-SPACE]  Q{ SHIFT-SPACE? 
[2    spaces} q( 2  SHIFT-SPACE] Q"   srem  87 
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170  PR1NTSPC(10)"QQQ{2  SHIFT-SPACEl  QQ 

(3  shift-spaceFq  {shift-space] 

( SHIFT-SPACE] QQ"  :rem  233 

180  L=m4!C=55386:CD=54272:WV=54276 

trem  220 
190  A$=" Z" :POKE54296 , 15 : POKE54277 , 22 : POKE 

54278, 165 :GOSUB840  :rem  114 

200  i  :rem  204 

210  REM  INSTRUCTIONS  :rem  44 

220  PRINTSPC(13)"(2  DOWN] {WHX] INSTRUCTION 

S;"  ;rem  22 

230  PRINTSPC(9)"{dQWN]WHEN  THE  GRID  APPEA 

RS, " :PRINTSPC(10)"FIND  THE  SOLID  DOT. 

:rem  141 
240  PRINTSPC(9}"( DOWN} TYPE  THE  NUMBER  OF 
(SPACE]THE":PRINTSPC(10)"ROW  AND  HIT 

{SPACE} RET URN."  :rem  171 

250  PRINTSPC(6) "(dOWN}THEN  TYPE  THE  LETTE 

R  OF  THE"  :rem  126 

260  PRINTSPC(9) "COLUMN  AND  HIT  RETURN." 

:rem  109 
270  PR1NTSPC(10)"{2  DOWN] [ RVS] HIT  ANY  KEY 
TO  PLAY.":POKE198,0  :rein  90 

280  GETS$:IFS$=""THEN280  :rem  123 

290  :  :rem  213 

300  REM  DRAW  SELECTION  :rem  75 

310  POKE53281, 6 jPRINT" {CLR] "SPC{6) " 

£5  DOWN}i38WHAT  WOULD  YOU  LIKE  TO  D 

RAW?"  :rem  83 

320  PRINTSPC(8)"|73[3  DOWN} A  -  BUTTERFL 

Y  {22  DOTS)"  jrem  192 

330  PRINTSPC(9)" (DOWN]B  -  MUSHROOM  (12  DO 

TS)" :PRINTSPC{11) "(D0WN]C  -  HORSE  (20 

DOTS)"  :rem  82 

340  PRINTSPC{10)"{dOWN}D  -  HEART  (10  DOTS 

)" :POKE198,0  :rem  73 

350  GETA$:IFA$<"A"ORA5>-"D"THEN350  :rem  95 
360  :  :rem  211 

370  REM  DRAW  BOARD  :rem  20 

380  PRINT"{CLR3i33"SPC(ll)"(2  D0WN]ABCD 

EFGHIJKLMN0PQR{H0ME] "  :rem  210 

390  FORRH=lTO18tFORT=lTO18:POKEL+T+RH*40, 

79 : POKEC+T+RH*40 ,14: NEXT : NEXT : rem  170 
400  PRINTSPC(ll) "E3g{20  DOWN] ABCDEFGHIJ 

KLMNOPQR"  :rem  19 

410  PRINT" {home] (3  D0WN]^73";   :rem  129 
420  F0RI=1T018:PRINTSPC(8) RIGHT? (STR$(I) , 

2)SPC(19)"Eg3"RIGHT$(STR$(1) , 2) :NEX 

T  :rem  137 

430  :  :rem  209 

440  REM  FIND  DATA  :rem  183 

450  RESTORE  :rem  189 

460  READB5:IFB?<>A$THEN460        :rem  243 
470  ONASC(A5)-64GOTO650,690,7  30,770 

;rem  139 
480  FORT=1TO500:NEXT  : rem  246 

490  READA,a,E$,S:IFA=0THEN830     :rem  189 
500  P0KEA,81:P0KEA+CD,B  : rem  100 

510  PRINT" {HOME} (39  SPACES}"      :rem  122 
520  PRINT"  i7i  {home}  (-«)  NUMBER"  ;  jGOSUB 

930:N$=IN$  jr^m  195 

530  PRINT"[HOME}"SPC(20) "(T)  LETTER"; :G0S 

UB930tL$=IN$  :rem  11 

540  IFE5=N9+L$THEN610  :rem  161 

550  PRINT" {HOME} {BLK] {15  SPACES] TRY  AGAIN 

{10  SPACES]"  :rem  109 

560  POKECD, 48 : POKECD+1 ,11: POKEWV, 3 3 : POKEW 

V,32  :rem  18 

570  FORT=1TO400:NEXT: POKECD, 195 i POKECD+1, 

16: POKEWV, 33! POKEWV, 32        srem  222 
580  FORT=1TO400:NEXT  : rem  246 

590  FORT=1TO1200:NEXT:GOTO510      :rem  47 
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600  :  srem  208 

610  FORT=lTO700:NEXT:FORT=lTOia:POKESQ,16 

0iPOKESQ+CD,B!lFSQ=ATHEN630   srem  146 
620  SQ=SQ+S:NEXT  srem  20 

630  POKEWV , 1 7 : FORZ=9T026 : POKECD+1 , Z  t POKEC 

D, 0 : NEXT: POKEWV, 16 :G0T04 80     : rem  84 
640  !  srem  212 

650  POKEl 242 ,77; POKE1242+CD, 0  s  P0KE1244, 78 

sPOKE1244+CD,0  : rem  126 

660  POKE1283,160:POKE1283+CD,5    :rem  166 
670  SQ=1283:GOTO480  ; rem  91 

680  s  :rem  216 

690  POKE1563,160;POKE1563+CD,4sPOKE1564, 1 

60:POKE1564+CD,4  srem  241 

700  POKE1717,160:POKE1717+CD,5    srem  165 
710  SQ=1717:GOTO480  srem  88 

720  :  :rem  211 

730  POKE1436, 74 : POKE1436+CD, 0 : POKE1437 , 75 

;POKE1437+CD,0  srem  137 

740  POKE1397,85:POKE1397+CD,0     srem  130 
750  POKE1208, 160:POKE1208+CD, 2:SQ=1208sGO 

TO480  srem  146 

760  :  srem  215 

770  PRINT" [HOME] {7  DOWN}"  srem  249 

780  PRINTSPC(16)"{GRN] MATTHEW"     irem  70 
790  PRINTSPC{16)"{2  DOWN] g7iJ0NATHAN" 

:rem  30 
800  PRINTSPC(17)"{2  DOWN} §3  3EMILY" 

:rem  64 
810  POKE1283, 160:POKE1283+CD, 2:SQ=1283 :G0 

TO480  :rem  152 

820  :  srem  212 

830  PRINT" {HOME} {10  SPACES] GOOD  JOB!  DRAW 
AGAIN? {3  SPACES}"  ;rem  113 

840  READB$sIFB$<>"Z"THEN840        srem  48 
850  READPL,PH,D:IFPL=-1ANDA?="Z"THENP0KEW 

V, 0  s  RETURN  srem  29 

860  IFPL=-1THENPOKEWV,0:GOTO890   :rem  223 
870  POKECD, PL: POKECD+1, PHs POKEWV, 33:FORT= 

1T0D*7  5:NEXT: POKEWV, 32  srem  85 

880  GOTO850  irem  118 

890  GETY5sIFY5<>"Y"ANDY$<>"N"THEN890 

:rem  135 
900  IFY$="Y"THEN310  : rem  66 

910  :  irem  212 

920  PRINT" {CLR}"; SEND  : rem  75 

930  PRINT"?  ";;IN?=""  srem  93 

940  PRINT"  {RVS]  {OFF]  {LEFT]  "  ,-     srem  234 
950  GETA?:IFA5=""THEN940  srem  94 

960  2L=LEN(IN5) s IFA$=CHR$ ( 20 ) ANDZLTHENPRI 

NTA?; :IN$=LEFT$(IN$,ZL-1)       :rem  30 
970  IFA?=CHR$(13)ANDZLTHENPRINT"  "sRETURN 

srem  26 
980  IF(A$<"0"ORA$>"R")OR(A$>"9"ANDA$<"A") 

ORLEN{IN$)=2THEN950  srem  67 

990  PRINTA$; :IN$=1N$+A?:GOTO940    : rem  92 
1000  :  srem  251 

1010  DATA  A, 1403, 5,71,40, 1247, 2, 3M, -39 

srem  119 
1020  DATA  1249, 2, 30,1,1331,2,50, 41, 1491, 2 
,9Q, 40, 1569,2,110,39,1651,7,130,41 

srem  236 

1030  DATA  1731,7, 150,40,1770, 7, 16P, 39, 176 

7, 7, 16M, -1,1603, 7, 121,-41, 1759,7, 16E 

,39  srem  235 

1040  DATA  1756, 7, 168,-1,1715, 7, 15A, -41, 16 

35,7,13A,-40,1557,7,llC,-39   :rem  69 

1050  DATA  147  5, 2, 9A, -41  :rem  115 

1060  DATA  1315, 2, 5A, -40, 1237, 2, 3C, -39, 123 

9, 2, 3E, 1,1403, 2, 71, 41, 1683, 5, 141, 40 

srem  216 
1070  DATA  0,0,0,0  srem  38 


1080  :  sJt-em  3 

1090  DATA  B, 1722, 5, 15H, 1,1562, 4, IIH, -40,1 

559,4,  HE, -1,1519, 4, 10E, -40   :rem  75 
1100  DATA  1441,4,  8G, -39  : rem  118 

1110  DATA  1446,4,8L,1, 1528,4, 10N, 41, 1568, 

4,  UN,  40, 1565,  4,  UK, -1,1725,  4, 15K,  40 

:reni  53 
1120  DATA  1730, 5, 15P,1, 1722,5, 15H, -1,0,0, 

0,0  :rem  118 

1130  :  :rein  255 

1140  DATA  C, 1364, 2, 6J, 39, 1359, 2, 6E, -1,139 

8,2,70,39,1598,2, 120, 40, 1680, 2 , 14F, 4 

1  :rem  111 

1150  DATA  1681, 2, 14G, 1,1641,2,130, -40, 160 

0,2,12F,-41,1560,2,llF,-40, 1564,2,11 

J,l  ireni    136 

1160    DATA   1687,2, 14M, 41, 1688, 2, 14N, 1,1608 

,2,12N,-40,1567,2,11M,-41,1407,2,7H, 

-40  srem  206 

1170  DATA  1329,2,50,-39,1331,0,50,1,1291, 

0,4Q,-40,1290,0,4P,-1,1208,2,2N,-41 

srem  244 
1180  DATA  0,0,0,0  :rem  40 

1190  J  ;rem  5 

1200  DATA  D, 1160, 2, 1F,-41, 1157,2,10,-1,12 

35, 2, 3A, 39, 1475, 2, 9A, 40, 1803,  2, 17 1,  4 

1  :rem  56 

1210  DATA  1491, 2,90,-39,1251, 2, 30,-40,116 

9,2,10,-41, 1166, 2, 1L,-1, 1283, 2,41, 39 

:rem  47 
1220  DATA  0,0,0,0  :rem  35 

1230  ! 
1240  DATA  2,195, 16,3,  31,21,1,  30,25,2,  1 

35,33,2  :rem  169 

1250  DATA  30,25,2,  31,21,2,  195,16,2,  31, 

21,2,  30,25,3,  31,21,1       :rera  233 
1260  DATA  195,16,2  :rera  115 

1270  DATA  143,12,2,  195,16,1       srem  36 
1280  DATA  0,0,3,  195,16,1,  -1,0,0: rem  205 

VIC  Super 
Expander  Graphics 

(Article  on  paf^c  80.) 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTES's  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader^'  that  appear  before 
the  Program  Listings. 


40    B=250:L=250:PI=3. 14159265 
50    C=3*PI:INC=Pl/50 
60    DIM  X(151},Y(151) 
70    GRAPH1C2:C0L0R6,6,7,7 
100    FOR    Z=2T012 
110    FOR   A=0    TO    C    STEP    INC 
120    R=B*C0S{A*2)+L 
130    S=S+1 

140   XtS)=.8*R*COS{A)+512 
150    Y(S)=R*SIN(A}+512 
160    P0INT2,X(S),Y(S) 
170    NEXT 

200    FOR  K=50    TO    15STEP-5 
210    FOR    S=l    TO    100    STEP    5 
220    DRAW2,X(S),Y(S)T0    X(S+K) 
T 


230    FOR   TM=1    TO    500: NEXT 
240    SCNCLRiNEXT    K:S=0 
250    NEXT    Z:GOTO    100 

VIC-20  Character 
Developer 

(Article  on  page  130.) 


rem  60 
;rem  25 
:  rem  52 


10  POKE  52,24:  POKE  56,24: 
)  "ONE  MOMENT  PLEASE" 

20  FORI=6144  TO  7679:  POKE 
4):  NEXT 


PRINT  CHR${147 
; rem  84 

I,  PEEK{l+2662 
;rem  99 


30  POKE  36869,254; 


40 

100 

110 
120 
130 
140 

150 
160 
170 
180 
190 

200 
210 
220 

230 
240 
250 
260 

270 
280 
290 

300 
310 
320 

330 

340 

350 


PRINT:  PRINT:  F0RI=1 
{2  SPACES} "; 

PRINT  CHR$(19);  : 

1  TO  8 

M=8:  N=0 

INPUT  A$ 

FORJ=0  TO  7:  M=M-1 

IF  MID?(A$,J+1,1)= 


:reni  230 

360 

: rem  89 

srem  237 

370 

:rem  174 

:rem  71 

380 

:rem  35 

400 

:  rem  0 

:rem  211 

410 

srem  20 

:rem  139 

420 

:rem  164 

430 

:rem  215 

440 

:rein  13 

:rem  224 

450 

,Y(S+K  ):NEX 

460 

:rem  114 

PRINT  CHR${147),' 

srem  89 

TO  8:  PRINT  " 

;  NEXT       :rem  87 

PRINT:  PRINT:  FORI= 

: rem  86 

;reni  73 

srem  136 

jrem  123 
"-"  THEN  160 

: rem  123 
N=N+2tM:  N(I)=N  : rem  36 

NEXTJ  : rem  32 

M=4:  MS=0  trem  157 

FORJ=0  TO  3!  M=M-1  : rem  124 

IF  MID?(A$,J+1,1)="-"  THEN  210 

:rem  124 
MS=MS+2Tm  :rem  23 

NEXTJ  ! rem  28 

IF  MS<10  THEN  X$=STR$(MS}:  MS$(l)=MID 
$(X$,2,1):  GOTO  240  :rem  186 

MS5(l)=CHR$(MS+55)  : rem  183 

M=4:  LS=0  srem  154 

F0RJ=4  TO  7:  M=M-1  : rem  130 

IF  MID$(A$,J+1,1)="-"  THEN  280 

srem  129 
LS=LS+2tM  :rem  28 

NEXTJ  ;rem  35 

IF  LS<10  THEN  X$=STRS(LS}:  LS${l}=MID 
5(X$,2,1):  GOTO  310  : rem  188 

LS${l}=CHR$(LS+55)  srem  179 

NEXT!  srem  28 

PRINT  CHR?(19);;  PRINT  ,  "  OEC 
{3  SPACESJHEX": PRINT  srem  200 

FORI=l  TO  8:  X$  =  STR5Cn(I)):  X=LEN ( X 
?)  .  :rem  211 

PRINT  ,  N(l);s  PRINT  SPC(6-X)  MS$(l) 
{SPACE1lS$(I) :  NEXT  : rem  96 

FORI=0  TO  7:  POKE  6144+1,  N(l+1):  NEX 
T:  PRINT:  PRINT  "l6  SPACES)@":  PRINT 

: rem  125 
PRINT:  PRINT  "  PRINT-OUT  (y/n)?" 

:rem  73 
A?=  "":  GETA?s  IFA$=  ""  THEN  3  70 

: rem  119 
IFA?=  "Y"  THEN  500  srem  45 

F0RI=1  TO  21:  PRINT  CHR${157);  :  NEXT 
s  PRINT  "ARE  YOU  DONE  (Y/N)?"  srem  14 
A?=  "":  GETA$:  IFA$=""  THEM  410 

: rem  109 
IF  A$="N"  THEN  440 
END 

F0RI=1  TO  12:  PRINT  CHR?Cl57); 
I:  PRINT  CHR$(145) 
PRINT  "NEW  CHARACTER  (Y/N)?",- 
A$=  "":  GETA$:  IF  A$=  ""  THEN 
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; rem  32 
;rem  110 
■  :  NEXT 
;rem  162 
;  rem  130 

460 
srem  119 
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470  IF  A$="Y"  THEN  RUN  30         s rem  240  230 
480  PRIHT  CHR5(19}:  F0RI=1  TO  9j  PRINT  "   240 
{space 3"  ,  "{10  spaces}":  NEXT 

:rem  141  250 

490  F0RI=1  TO  12;  PRINT" {20  SPACES]":  NEX  260 

T:  RUN  100  :rem  133  270 

500  OPENl,4:  CMDl  : rem  151  280 

510  SC=PEEK(648)*256:  FOR  P=SC  TO  SC+330   290 

:rem  134 
520  CH=PEEKCP):  0?="":  IF  (P-SC)/22  =  INT  300 
((P-SC)/22)  THEN  PRINT  CHR$(13);        310 

;retn  36 
530  IF  CH<32  THEN  CH=CH+64:  GOTO  550       320 

:rem  119 

540  IF  CH>95  THEN  CH=32  :rem  187 

550  C$=CHR$[CH):  PRINT  C$;  :  NEXT:  PRINT: 

PRINT:  PRINT#ls  CLOSEl , 4     : rem  231 

560  GOTO  400  jrem  104 

How  To  Make  Custom 
Characters  On  The  64 

(Article  ou  page  120.) 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEI's  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


Program  1: 

Character  Set  Transfer  To  RAM 

10  POKE  56334, 0:REM  TURN  OFF  INTERRUPTS 

:rem  83 
20  POKE  1,51: REM  TURN  OFF  VIDEO  CHIP  TO  E 
XPOSE  CHARACTER  GENERATOR      : rem  220 
30  FOR  ADDRESS=2048  TO  6143       : rem  204 
40  POKE  ADDRESS, PEEK(ADDRESS+51200) :REM  C 
OPy  CHARACTERS  TO  RAM  : ren  32 

50  NEXT  ADDRESS  : rem  170 

60  POKE  1,55: REM  TURN  ON  VIDEO  CHIP 

:rera  2  51 
70  POKE  56334, 129:REM  TURN  ON  INTERRUPTS 

:rem  135 


80  END 


I  rem  63 


Program  2:  Chred  64 


100 
120 

130 

140 

150 

160 
170 
180 
190 
200 
210 

220 
225 


REM  "CHRED  64"  :rem  137 

POKE53280, 11 :POKES3281,0t PRINT" 153" 

srem  189 
V=53248:SC=1024:CB=2048:CC=SC+40*21+9 

:rem  222 
SZ=7 ; FP=0 : FO=0 : TP=0 ! TY=0 : SL=0 : R$="0 " : 
C$="0"  :rem  199 

00?="*  {right} [left] {down1{up}(home3 


{CLRS {F1} {P3}{F5}{F7lSLRQ"  : rem  85 
DN?="{HOME} [17  DOWN)"  : rem  2 

BL$="{ia  spaces!"  srem  203 

NU$="0123456789ABCDEF"  :rem  131 
DEPFNA(F)=SC+62+40*CY+CX  irem  86 
DEFPNB(F)=CB+( (F0+TP)*8)+TY  : rem  251 
PRINT"£cLR1 {5  DOWN) {9  SPACES} [YEL]CHA 
RACTER  SET  LOADING"  srem  97 

GQSUB1500  srem  218 

POKE  49276, 8: REM  ENTER  THIS  LINE  FOR 
[space) DISK  ONLY  —  OMIT  FOR  CASSETTE 

B  rem  94 
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330 
340 
350 

360 
370 
380 
390 

400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 

510 
520 
530 
540 
550 

560 

570 

580 
590 

600 
610 
620 

630 
640 
650 
660 
670 

680 

690 

700 
710 
720 
730 

740 
750 
760 


SYS49152:POKEV+24,19  srem  127 

POKE  53281, 1: PRINT" (CLR) ":POKE  53281, 
0SGOSUB1060  :rem  12 

CY=0sCX=0  :rem  226 

POKEFNA(0) ,PEEK(FNA{0))OR128  ; rem  81 
POKE198,0  :rem  198 

GETCH$:IFCH?=""THEN280  srem  235 
F0RCH=1T0LEN ( C0$ ) : IFMID? (C0$ , CH , 1 )=CH 
$THEN310  :rem  149 

NEXTCH:GaTO270  ;rem  105 

POKEFNA(0),PEEK(FNA(0) )ANDNOT128 

: rem  112 
ONCHGOTO330,370,410,430, 450,470,490, 5 
00, 590, 770,800, 1040, 910, 900,840, 1020 

: rem  119 
POKEFNA(0),42  srem  173 

GOSUB550  :rem  177 

POKEFNB(0) , PEEK{FNB(0) )0R2T  C ABS (TX-7 ) 
)  :rem  208 

GOTO260  srem  106 

POKEFNA(0) ,32  : rem  176 

GOSUB550  :rem  181 

POKEFNB  1 0 ) , PEEK ( FNB ( 0 ) ) ANDN0T2 1 ( ABS (T 


X-7)) 

GOTO260 

CX=CX+1 s IFCX>SZTHENCX=0 

GOTO260 

CX=CX-1:IFCX<0THENCX=SZ 

GOTQ260 

CY=CY-«-l :  IFCY>S2THENCY=0 

GOTO260 

CY=CY-1 : IFCY<0THENCy=SZ 

GOTO260 

GOTO250 

FORCY=0TOSZ : PORCX=0TOSZ  : 


;  rem 
;  rem 
I  rem 
;  rem 
;  rem 
;  rem 
;  rem 
;  rem 
!  rem 
:rem 
;rem 


247 
101 
234 
103 
236 
105 
242 
107 
244 
109 
109 


POKEFNA(0),32 
; rem  158 
: rem  176 
srem  121 
srem  58 
; rem  105 


GOSUB5S0 

POKEFNBt0),0 

NEXTCX,Cy 

GOTO250 

TP=FP ; TX=CX : TY=CY  s 1FTX>  7ANDTY  <  8THENTP 

=TP+l:TX=TX-8  srem  177 

IFTX<8ANDTY>7THENTP=TP+2:TY=TY-8 

;rem  134 
IFTY>7ANDTX>7THENTP=TP+3:TY=TY-8:TX=T 
X-a  srem  189 

RETURN  srem  125 

PRINTDN$"[RVS} (YEL)ROW,  COLUMN? (off) 
B53  ";  srem  107 

POKE198,0  srem  195 

GETR$:IFR$=""THEN610  : rem  115 

IFVAL(R$)<>0ANDVAL(R$)<4ORR$="0"THENR 
=VAL(R$) :GOTO640  srem  165 

GOTO600  :rem  104 

PRINTR$",  ";  :rem  72 

POKE 198,0  srem  200 

GETC$:1FC$=""THEN660  srem  95 

IFC$=CHR?(20)THENPRINT"{2  LEFT} 
[2  SPACES}",- :G0T05 90  :rem  10 

IFASCCC$)>64THENC=ASC(C$)-55sIFC>15TH 
EN600  srem  174 

IFVAL(C$ ) <>0ORC?="0"THENC=VAL(C$ ) 

srem  118 
IFO15THEN650  srem  215 

PRINTC?  srem  140 

FP=R*16+C  srem  189 

IPSZ=15ANDFP>60THENFP=60:C$="C"sC=12 

srem  112 
GOSUB1290  J  rem  231 

PRINTDN$,-BL¥  srem  204 

GOTO250  :rem  109 


770  IFFO<191THENFO=FO+64:GOTO790  : rem  215 
780  FO=0  :rem  161 

790  FP=0:R$="0"jC$="0":GOSUB1240:GOTO250 

: rem  225 
800  IFSZ=15THENSZ=7!GOTO830  : rem  213 
810  IFFP>60THENFP=60:C$="C":C=12  : rem  76 
820  SZ=15  :rem  234 

830  POKE  53281, l! PRINT "[CLRl"t POKE  53281, 

0 : CX=0 : CY=0  SGOSUB1060 : GOTO250 : rem  160 
840  PRINTDN$; "{RVsJ tYEL)ARE  YOU  SURE?  "; 

:rein  156 
850  POKE198,0  :rem  202 

860  GETCH$:IFCH$="N"THENPRINTDN$; "{OFFl 

E53";BL$iGOTO250  :rem  134 

870  IFCH?<>"Y"THEN860  ! rem  193 

880  PRINT "YES [OFF 1E5S"  : rem  140 

890  SYS49152 ! GOSUB1310 : PRINTDN? ; BL$ : G0T02 

50  :rem  152 

900  SL=1  :rem  166 

910  PRINTDN$; : INPUT" [RVS] {YEL} FILE  NAME"; 

MA$  : rem  5 

920  POKE253,LEN(NA5)  :rem  115 

930  IFLEN(NA?)=0THEN970  : rem  74 

940  F0RL=1T0LEN(NA$)  s rem  196 

950  POKE493  59+L,ASC(MID9{NA$,L,l) )   _  ,^^ 

125 

222 

173 

167 

170 

193 


;  rem 
srem 
;  rem 
I  rem 
:  rem 
r  rem 


960  NEXT 

970  SYS49269 

980  PRINTDN?  ;BL5,-DN$;  "{6  UP)" 

990  IFSL=0THENSYS49292 ;GaTO1010 

1000  SYS49310 

1010  POKE  53281, 1:PRINT"{CLR)E53":P0KE 

[space  3  53281 , 0 : GOSU81060; SL=0 :GOT025 

0  :rem  32 

1020  POKEV+24,21  : rem  104 

1030  PRINT"[CLR1 [3  down}": END     : rem  108 
1040  IFPEEK(V+24J=19  THEN  POKEV+24, 21 : GOT 

0260  :rem  55 

1050  POKEV+24, 19 :GOTO260  : rem  125 

1060  PRINT"{H0ME} [RVS 3 [YEL 1 CHARACTER  EDIT 

OR [OFF]"  :rem  65 

)070  PRINT" [DOWN} [RVS] [YELIfI [OFF] |5i  E 

DIT  NEW  CHAR."  : rem  87 

1080  print"[rvs1 [yel1f3[off3E5  3  next  CH 

AR.  BLOCK"  :rem  227 

1090  PRINT "( RVS }( YEL }F5 [off] 15 i  BLOCK  S 

IZE"  :rem  150 

1100  PRINT" {RVS ) (YEL1F7 [off] E53  FLIP  CH 

ARACTER  SET"  : rem  142 

1110  PRINT" { RVS } [YEL 1  R{0FF)E5i  RESTORE 

FONT"  :rem  27 

1X20  PRINT "{ RVS }[ YEL }  S[0FF}i5^  SAVE  CH 

AR.  SET"  :rem  41 

1130  PRINT" [RVS 3 [YEL 3  L[0FFlg53  LOAD  CH 

AR.  SET"  :rem  20 

1140  PRINT" (RVS3 [YEL}  Q[0FFlB5i  QUIT" 

:  rem  5 

1150  PRINT" {home} [19  DOWN} [RVS} "TAB(21 ) ; " 

";NU9; "  {off}"  :rem  29 

1160  F0RL=1T04:PRINTTAB(21) " {RVS} "MID$ {NU 

?,L,1);SPC(16); "  ":NEXT      :reml64 
1170  PRINTTAB(21) "{RVS3 [18  SPACES} ( OFF} 

[2  UP}"  ;rem  235 

1180  PRINT" (HOME} "TABC21);         : rem  116 
1190  PRINT "[RVS}  "rMID$(NU?, 1,SZ+1); JPRIN 

T"  [0FF3"  :rem  105 

1200  F0RL=1T0SZ+1  :rem  16 

1210  PRINTTAE(21) " {RVS} "MID$ (NU$, L, 1 ) ; SPC 

(SZ+1)  ;"  [off}"  :rem  169 

1220  NEXTL  :rem  80 

1230  PRINTTAB(21) "[RVS}"; !FORL=0TOSZ+2 : PR 


1240 
1250 
1260 
1270 
1280 
1290 


INT" 
CH=FO 
F0RY=1T04 
F0RX=1T016 


NEXT: PRINT" [OFF]' 


:rem  82 
;rem  36 

I  rem  77 
;rem  128 


POKESC-t-781+X+Y*40 ,  CH :  CH=CH+1 :  rem  143 
NEXTX,Y  :rem  231 

PRINT" [home] [19  DOWN] [5  SPACES} { RVS 1 
EDITING  ";R$", "C? " [OFF} " :POKECC, FP+F 
0  :rem  216 

1300  Ip'SZ=15THENP0KECC+l,FP+F0+l  :P0KECC+4 
0,FP+FO+2:POKECC+41,FP+FO+3  : rem  125 
X=0 : Y=0 : CX=0 : CY=0 
GOSUB1390 
IFSZO15THEN1380 


1310 
1320 
1330 
1340 
1350 
1360 
1370 
1380 
1390 

1400 

1410 

1420 

1430 
1440 
1450 

1460 
1470 
1480 
1490 
1500 
1510 
1520 
1530 
1540 


1550 


1560 


1570 
1580 
1590 


1600 


1610 


1620 
1630 
1640 


1650 


1660 
1670 


:rem  15 
:rem  19 
rem  222 
: rem  27 
jrem  28 
;rem  37 
rem  148 
rem  172 


X=8:Y=0:FP=FP+1 :GOSUB1390 

X=0 : Y=8 : FP=FP+1 ! GOSUBl 390 

X=8 : Y=8 : FP=FP+1 : GOSUBl 390 

FP=FP-5 

RETURN 

TP=FP : TX=CX : TY=CY : I FTX>  7 ANDTY  <  8THENT 

P=TP+l:TX=TX-8  : rem  228 

IFTX<8ANDTY>7THENTP=TP+2:TY=TY-8 

:rem  176 
IFTY>7ANDTX>7THENTP=TP+3:TY=TY-8:TX= 
TX-8  :rem  231 

TE=8*{F0+TP)+CB:REM  CHAR.  POINTER 

:rem  239 
P0KE251,TE-INT(TE/256}*256  : rem  233 
POKE252,INT(TE/256)  : rem  94 

TE=FNA(0)+X+40*Y:REM  SCREEN  LOG. 

: rem  117 
POKE253,TE-INT(TE/256)*256  :rem  238 
P0KE254, INT(TE/256)  : rem  99 

SYS49209  :rem  212 

RETURN  srem  174 

FORL=49152T049319  : rem  232 

READD:POKEL,D:NEXT  : rem  197 

RETURN  srem  168 

REM  FONT  COPIER  ROUTINE  i rem  204 
DATA120, 169, 51, 133, 1,169, 1,141, 13,22 
0,169,0,133,251,133,253,169,208,133 

srem  189 
DATA252,169,8, 133,254, 160,0,177,  251, 
145,253,230,251,230,253,208,246,230 

:rem  205 

DATA252,230,254,165,252,201,225,208, 
236,169,129,141, 13,220,169,55, 133,1 

srem  205 
DATA88,96  srem  242 

REM  CHAR  EXPAND  AND  DISPLAY  srem  121 
DATA160, 0,162, 0,169, 128, 133, 250, 177, 
251, 37,250,208,4,169,32,208,2,169,42 

srem  3 
DATA145, 25 3, 24, 102, 250, 240, 8, 230, 253 
,208,2,2  30,254,208,229,230,251,208,2 

srem  230 
DATA230, 252, 165,253, 24, 105, 33, 133,  2  5 
3,165,254,105,0,133,254,232,224,8,20 
8  srem  3  3 

DATA201,96  t rem  17 

REM  SAVE  AND  LOAD  ROUTINES  srem  73 
DATA169,128, 133 , 157 , 169, 1 , 162 , 1 , 160, 
1,32,186,255,165,253,162.208,160.  192 

srem  11 
DATA32, 189, 255,96, 169.0. 133,251, 169, 
8,133,252,169,251,162,16,160,25 

srem  33 
DATA32, 216, 2  55,96  srem  116 

DATA169,0, 162,0,160,8.32,213,255,96 

srem  226 
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Binary  Castle 

(Article  on  page  38.) 


BEFORE  TYPING... 
Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEJ's  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Froofreade?'  that  appear  before 
the  Program  Listings. 


Program  1 :  vie  version 

10  DIMBI$(15) :D=21:D$="{20  DOWN} " iPRINTCH 
R$(147)CHR${152)  :rem  213 

20  DATA"Li2  @jg", "LLLJ+g", "LLE+B@", 
"LLi2  +3 " , "Li+a§g" , "Lg+iLf+i " , 
"lF2  +3@","Lg3  +T",  "i"+3@@@",  " 
g+3ia@g+^","f+3LE  +  3@"   :?5H  148 

30  DATA^E  +  3@i2  +r^,"i2    +^3@"," 

:rem  239 

35  POKE53281,1:POKE53280,1        :rem  191 

40  FOB1=0TO15:READBI${I) iNEXTs POKE53281 , 1 

:POKE53280,1  : rem  179 

50  PRINT" [home} "LEFT$(D$,D) : RAN=1NT( 15*RN 

D(0) }:PRINTSPC(8)rBI?{RAN) : INPUT" 

{home}  what  NUMBER", -N  : rem  67 

60  IFN<>RANTHENPRINTLEFT$(D$,D) "SORRY,  ":P 

RI NT "WRONG  NUMBER" :P0RT=1 TO 1 000 :NEXTT 

:rem  86 

70  IFN<>RANTHENPRINTD$:D=21:GQSUB200:PRIN 

TCHR$(147) :GOTO50  :rem  186 

80  D=D-1:IFD<=1THENPRINT"{H0ME}  YOU  DID  I 

Tin":GOSUB  200  :D=21  :  PRINT  CHR$(147) 

: rem  66 
90  PRINT" {home} [16  SPACES} " :GOTO50: rem  37 
100  END  :rein  104 

200  REM  BELLS  &  WHISTLES  : rem  129 

205  FOR  J=30  TO  60  STEP  10         : rem  14 
210  POKE54296 , 15 : POKE54277 , 5 : POKE54278 ,  5 : 
FORI=0TO15 : POKE53280, I : POKE53281 , 15-1 

:rein  57 

220  POKE  54272,0:POKE54273, J+I:POKE54276, 

16+GT:GT=l-GTi NEXT: NEXT        : rem  66 

230  POKE53281,l:POKE53  2a0,l:POKE54276,16: 

POKE54296,0: RETURN  : rem  217 

Program  2: 64  version 

10  DIMB1$(15) :D=21:D$="{20  DOWN} " : PRINTCH 
R$(147)  :rem  235 

20  DATA"Lg2  iag@"  ,  "LLLg  +  a  "  .  "LLg  +  g@", 
"LLi2  +3","LE+3@@", "Li+iL^+i". 
"Lf2  +3@","LE3  +f ", "?+gg@@", " 
E+3@§§+t","I+3Lg+3@"   :rem  148 

30  DATA^E+3@|2  +i","g2  +jg@"," 
E2  +iLi+t"."i3    +3@","E4  +3" 

:rem  239 

40  FORI=0TO15:READBI?(I) :NEXT      : rem  34 

50  PRINT" [home} "LEFT? (D$,D) : RAN=INT( 15*RN 
D(0) ) :PRINTSPC(B) ;BI$(RAN) j INPUT" 
(HOME)  WHAT  NUMBER" ; N  : rem  67 

60  IFNORANTHENPRINTLEFT?  ( 05,  D)  "SORRY,  "sP 
RINT "WRONG  NUMBER" :F0RT=1T01 000 :NEXTT 

: rem  86 

70  1FN<>RANTHENPRINTD$:D=21 :GOSUB200:PRIN 
TCHR$(147) :GDTO50  : rem  186 

80  D=D-1:IFD<=1THENPRINT"[H0ME}  YOU  DID  I 
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Tl i 1"!G0SUB  200:D=21:PRINTCHR${147) 

s  rem  66 
90  PRINT" {home} {16  SPACES} " sGOTO 50: rem  3  7 
100  END  ;rem  104 

200  REM  BELLS  &  WHISTLES  :rem  129 

210  FGRI=ST024 : POKE36879, I : POKE36878, 10 : P 
OKE36876,I+128:FORT=1TO200:NEXT:NEXT 

:rem  242 
220  POKE36878,0:RETURN  : rem  73 

Understanding 
Sound  On  The  64 

(Article  on  iin;,^e  136.) 

100  1=52992  :rem  34 

110  READ  A: IF  A=256  THEN  190  ; rem  156 
120  POKE  I,A:I=I+1:G0T0  110  : rem  226 
130  DATA  24,5,6,0,1,2,3  s rem  77 

140  DATA  21,12,13,7,8,9,10  : rem  2  34 
150  DATA  11,19,20,14,15,16,17  : rem  128 
160  DATA  23,4,11,18,162,0,188  :rem  135 
170  DATA  0,207,185,0,192,153,0  : rem  182 
180  DATA  212,232,224,25,208,242,96,256 

; rem  80 
190  POKES3281,1:POKE53280,1  : rem  241 
200  POKE650,128  : rem  35 

210  F$="[19  SPACES}"  !rem  126 

220  S=4915 2 :D=0: 0=54272 :P=5301 7 :M$= "VOICE 

":Z$="[4  SPACES} {4  LEFT) " : KE=197 

srem  158 
230  FORT=STOS+30 : POKET , 0 : NEXT : SYSP 

:rem  255 
240  PRINT" [CLR} "; :FI$="  NONE  "  : rem  211 
250  F0RA=1T011:0N  A  GOSUB500 , 510, 520, 530, 

540, 550, 560, 5  70, 590, 600, 610 sNEXT 

: rem  138 
270  GETE$:U=PEEK(KE) : IFU=64ANDPEEK ( S+4 )TH 

ENPOKES+4 , PEEK ( S+4 } AND254 : SYSP 

: rem  207 
280  IFU=64ANDPEEK{S-»-7+4)THENPOKES+7+4,PEE 

K{S+7-i-4)AND254:SYSP  :  rem  161 

290  IFU=64ANDPEEK(S+14+4)THENP0KES+14+4,P 

EEK(S+14+4)AND254:SYSP  : rem  44 
300  IFU=6  2THENSySP:GOTO1330  : rem  212 
310  IFE9="l"ORE$="2"ORE$="3"THEND=(ASC(E$ 

)-49)*7:PRINT"{CLR}";TABC25);M$;E$;GO 

TO250  :rem  8 

320  IFD>7THENPOKES+24, (PEEK( S+24 ) AND127 ) : 

SYSP  trem  236 

330  IFU=4THENP0KES+4+D,33:SYSP  : rem  133 
340  IFU=5THENPOKES+4+D,17:SYSP  : rem  137 
350  IFU=6THENPOKES+4+D, 129: SYSP  srem  191 
360  IFU=3THENPOKES+4+D,65:SYSP  :rem  140 
370  IF  U=39THENPOKES+24, (PEEK(S+24)AND255 

):FI$="  N0NE[6  SPACES)":POKES+23,0:SY 

SP  :rem  126 

380  IF  U=60  THENFORT=0TO14STEP7:POKES+4+T 

,PEEK(S+4+T)0Rl:NEXT:SYSP  : rem  181 
390  IFU=57THENPOKES+4+D,PEEK(S+4+D)OR3:SY 

SP  :rem  200 

400  IFU=54THENPOKES+4+D,2l!SYSP  :rem  181 
410  V=2t(D/7)  :rem  179 

420  IFU=42THENFI?="  LOWPASS  ":P0KES+23,V! 

POKES+24,  (PEEK{S+24)0R16)  .-SYSP:  rem  44 
430  IFU=29THENPI?-"  HIGHPASS  ":POKES+23,V 

: POKES+24, ( PEEK ( S+24 )0R64) :SYSP 

: rem  99 
440  IFU=28THENFI$="  BANDPASS  ":P0KES+23,V 

:POKES+24, {PEEKCS+24)OR32 ) :SYSP 

I  rem  83 


450  N?="ADSROyTVFPW":FORJ=lTO  LEN(N?}:G?= 
MID$  CN? , J ) : if  left?  CG$ , 1 )=E$THEN480 

srem  206 
460  NEXT  ;rem  217 

470  GOTO270  ; rem  109 

480  ONLEN{G$)GOSUB610,600, 590, 570, 560, 550 
,540,530,520,510,500         : rem  155 
490  GOTO270  j rem  111 

500  PRINT" {BLK} (HOME) {RVS}a(0FF3TTACK 

{2  SPACES  Irate  +-":Gosub6 20: return 

! rem   85 

510    PRINT"  {BLU)  (home)  {2    DOVraHRVSjotOFFjE 

CAY {2  SPACES  Irate  +-"!GOSub700: return 

;rem  180 
520  PRINT" (red! {home} [4  DOWN} [RVS 3s{0FF1U 
STAIN  LEVEL  +-" :GOSUB770 : RETURN 

:rem  232 

530  PRINT" [GRNlE HOME) {6  DOWN} {RVS] RIOFFIe 

LEASE  RATE (2  SPACES }+-" :GOSUB840 : RETU 

RN  :rem  153 

540  PRINT"El3{HOME} [8  DOWN} [ RVS }0[ OFF} V 

ERALL  VOLUME  +-" :GOSUB910 ! RETURN 

srem  221 
550  print"B23{home} [10  downJpitch  (high 

B[ RVS }Y[oFF}TE)+-":GOSUB970: RETURN 

:rem  74 

560  PRINT" (PURH HOME} {12  DOWN} PI {RVS JT 

{OFF}CH  (LOW  BYTE)+-":GOSUB1030:RETUR 
N  :rem  106 

570  IFD>0THENPRINT"{HOME} [14  DOWN}NO  RING 
/SYNC  FOR  VOICES  TWO  AND  THREE" sRETUR 
N  : rem  38 

580  PRINT"E7  3[H0ME} El4  DOWN} PITCH  {RVS} 

V{0FF}0ICE  3  (FOR  RING)+-" !GOSUB1090 : 
RETURN  :rem  44 

590  PRINT" B43 {home} [16  DOWN] {RVS }f{0FF} 

ILTERS{2  SPACES} CUTOFF {2  SPACES3+-":G 
OSUBH  50:  RETURN  srem  160 

600  PRINT"E3  3{H0ME} [18  DOWN} { RVS }P {OFF 3 

ULSE  WAVE  HIGH {2  SPACES }+-" sGOSUB 12 10 
: RETURN  srem  178 

610  PRINT" E23 {home) {20  DOWN} PULSE  {RVs} 

W{ OFF 3 AVE  L0W{3  SPACES }+-": GOSUB 1270; 
RETURN  srem  172 

620  PDKE198,0sGETA$!lF  A$<>""THEN620 

:rem  247 

630  IF  PEEK(KE)<>40ANDPEEK(KE)<>43ANDPEEK 
(KE)<>1THEN680  : rem  23 

640  IFPEEK ( KE ) =40ANDX1 < 1 5THENX1=X1+1 

srem  168 

650  IFPEEK{KE)=43ANDXi>0THENXl=Xl-l 

; rem  122 

660  IFPEEK{KE)=lTHENPOKE197,0;POKE198,0sF 
ORT=1TO500 : NEXT : P0KE19a , 0 : PRINT  s  RETUR 
N  srem  61 

670  PRINT" {RVS }"?LEFT$(F$, XI); "{0FF}";RIG 
HT$ ( F$ , 15-Xl ) J  Z? ; { PEEK ( S+D+5 ) AND240 ) ; 
"[2  UP}"  srem  82 

680  POKES+D+5, (Xl*16 )+(PEEK(S+D+5 )AND15 ) : 
POKEQ+D+5, (PEEK(S+D+5) )       srem  113 

690  GOTO630  srem  113 

700  POKE198,0:IF  PEEK(KE) <>40ANDPEEK(KE) < 
>43ANDPEEK{KE)<>1THEN750      srem  122 

710  IFPEEK (KE}=40ANDX2<15THENX2=X2+1 

srem  169 

720  IFPEEK (KE)=43ANDX2>0THENX2=X2-1 

srem  123 

730  IFPEEK ( KE ) =1THENP0KE1 97 , 0 : P0KE19B , 0  s  F 
ORT=1TO500 : NEXT : POKEl 98,0: PRINT : RETUR 
N  J  rem  59 

740  PRINT" £RVS}"fLEFT$(F$,X2); "[OFF  3 " ; RIG 


HT$ ( F? , 15-X2 ) ; Z$ ; ( PEEK ( S+D+5 ) AND15 ) ; " 

Jupj"  :rera  145 

750  POKES+D+5 , X2+ ( PEEK{ S+D+5 ) AND240 ) t POKE 

Q+D+5,PEEK( S+D+5)  :rem  109 

760  GOTO700  srem  109 

770  POKE198,0sIF  PEEK(KE) <>40ANDPEEK(KE) < 

>43ANDPEEK(KE)<>1THEN820      srem  127 
780  IFPEEK (KE)=40ANDX3<15THENX3=X3+1 

: rem  179 
790  IFPEEK{KE)=43ANDX3>0THENX3=X3-1 

srem  133 
800  IFPEEK ( KE ) =1THENP0KE197 , 0 : P0KE198 , 0 ;F 

ORT=1TO500 :NEXT : POKEl 98 , 0  s  PRINT : RETUR 

N  :rem  57 

810  PRINT"  [RVS  3  '■fLEFT$(F$,X3)f  "{OFF  3  "  :  RIG 

HT$ ( F?, 1 5-X3 ) ; Z? ; { PEEK ( S+D+6 ) AND240 ) ; 

"{up}"  :rem  194 

820  POKES+D+6, (X3*16 )+( PEEK ( S+D+6 )AND15 ) ; 

P0KEQ+D+6,PEEK{ S+D+6)  srem  34 

830  GOTO770  srem  114 

840  POKEi9a,0:IF  PEEK(KE) <>40ANDPEEK(KE) < 

>43ANDPEEK{KE)<>1THEN890      srem  132 
850  IFPEEK ( KE ) =40ANDX4  < 15THENX4=X4+1 

srem  180 
860  I FPEEK ( KE ) =43 ANDX4 > 0THENX4=X4-1 

srem  134 
870  IFPEEK ( KE ) =1THENP0KE197 , 0 : POKEl 98 , 0 : F 

ORT=1TO500 : NEXT  s  POKEl 98 , 0 : PRINT ; RETUR 

N  : rem  64 

880  PRINT" [RVS} " ; LEFT? ( F$ ,X4 ) ; "[OFF  3 " ; RIG 

HT$(F$,15-X4) ;S$r ( PEEK {S+D+6 )AND15 ) ; " 

[UP}"  srem  155 

890  POKES+D+6, X4+{ PEEK ( S+D+6 )AND240) s POKE 

Q+D+6,PEEK( S+D+6)  srem  120 

900  GOTO840  srem  110 

910  POKE198,0sIF  PEEK(KE) <>40ANDPEEK(KE ) < 
>43ANDPEEK(KE)<>1THEN960      srem  128 
920  IFPEEK ( KE )=40ANDX5  < 1 5THENX5=X5  +  1 

s  rem  181 
930  IFPEEK ( KE ) =43ANDX5  >0THENX5=X5-1 

srem  135 

940  1 FPEEK { KE ) =1THENP0KE197 , 0 1 POKEl 98 ,  0  s  F 

ORT=1TO500  sNEXT: POKE198 , 0 : PRINT  s RETUR 

N  srem  62 

950  PRINT" [RVS 3"; LEFT? (F?,X5); "{OFF}"; RIG 

HT?(F?, 15-X5);Z?; ( PEEK(S+24)AND15 ) ; " 

(UP3 "  srem  92 

960  POKES+24, {X5+ (PEEK(S+24 ) AND240 ) ) sSYSP 

:GOTO910  :rem  145 

970  POKE198,0:IF  PEEK(KE) <>40ANDPEEK(KE ) < 

>43ANDPEEK{KE)<>1THEN1020     srem  170 

980  I FPEEK { KE ) =40ANDX6  < 1 5THENX6=X6+1 

:rem  190 
990  IFPEEK (KE ) =4 3ANDX6>0THENX6=X6-1 

; rem  144 

1000  IFPEEK{KE )=1THENP0KE197 , 0 : POKE198, 0: 

FORT=1TO500 : NEXT : POKE198 , 0  s  PRINT : RET 

URN  srem  98 

1010  PRINT" {RVS}";LEFT?(F?,X6); "{0FF}";RI 

GHT? ( F? , 15-X6 ) ; Z$ ; PEEK ( S+D+1 ) ; " { UP } " 

srem  50 

1020  POKES+I+D,16*X6!POKEQ+l+D,PEEK(S+l+D 

)sGOTO970  :rem  179 

1030  POKE198,0jIP  PEEK(KE) <>40ANDPEEK(KE) 

<>43ANDPEEK{KE)<>1THEN1080   srem  212 

1040  IFPEEK {KE)=40ANDX7<15THENX7=X7+1 

srem  229 
1050  IFPEEK(KE)=43ANDX7>0THENX7=X7-1 

srem  183 
1060  I FPEEK (KE)»1THENP0KEX97, 0s POKEl 98,0: 
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PORT=1TO500:NEXT;POKE198,0: PRINT: RET 


URN 


;rem  104 


1070  PRINT" [RVSl ";LEFT$ (F$,X7 ) ; " fOPF} ";RI 
GHT$  ( F$ ,  1 5-X7  )  ;  Z$ ,-  PEEK  ( S+D )  r  "  CuP  ]  " 

;rem  222 

1080  POKES+D,16*X7:POKEQ+D, PEEK (S+D): GOTO 

1030  ;]-em  202 

1090    POKE198,0:IF    PEEK(KE ) <>40ANDPEEK{KE) 

<M3ANDPEEK(KE)<>1THEN1140       :  rem    2L5 

1100    IFPEEK(KE)=40ANDXS<15THENX8=X8+1 

trem   229 
1110    IFPEEK(KE)=43ANDX8>0THENX8=X8-1 

srem  183 

1120  IFPEEK ( KE ) =1THENP0KE1 97 , 0 : POKEl 98,0: 

FORT=1TO500 : NEXT : POKEl 98,0- PRINT ! RET 

URN  -rem  101 

1130  PRINT" {RVS3";LEFT$(F$,X8};" {OFF} ";RI 

GHT? ( F? , 1 5-X8 ) ; Z$ ; PEEK ( S+15+D ) ; " ( UP} 

: rem  110 
1140  POKEQ+24,PEEK{S+24)OR12a:POKES+15+D, 
X8*16.-POKEQ+15+D,X8*16:GOTO1090 

:reni  230 
1150  POKE198,0:IF  PEEK(KE) <>40ANDPEEK{KE) 
<>43ANDPEEK.(KE)<>1THEN1200   -rem  209 
1160  IFPEEK ( KE ) =40ANDX9 < 1 5THENX9=X9+1 

:rem  238 
1170  IFPEEK (KE)=43ANDX9>0THENX9=X9-1 

:rem  192 

1180  IFPEEK ( KE ) =1THENP0KE1 97,0: POKEl 98 , 0 : 

FORT  =  1TO500 : NEXT  s  PQKE198 , 0 : PRINT : RET 

URN  :rem  107 

1190  PRINT "£RVS}";LEFT${F$,X9); "(OFF) "  ;  RI 

GHT$ ( F$ , 1 5-X9 ) ; Z$ ; PEEK ( S+22 ) ; " 

(6  RIGHT}  ";FI$,- "[UP]"         :  rem  32 

1200  POKES+21,X9/2:POKES+22, (X9*16) ; POKEQ 

+  21, 7  tPOKEQ+22,  (X9*16 ) :GOTO1150 

;rem  168 
1210  POKE198,0:IF  PEEK{KE) <>40ANDPEEK(KE) 
<M3ANDPEEK(KE)<>1THEN1260   ;  rem  212 
1220  IFPEEK CKE)=40ANDXA<15THENXA=XA+1 

:  rem  3 
1230  IFPEEK (KE) =43 ANDXA>0THENXA=XA-1 

srem  213 

1240  IFPEEK (KE)=1THENP0KE1 97, 0:POKE198,0: 

FORT=1TO500 ; NEXT : P0KE198 , 0 : PRINT : RET 

URN  :rem  104 

1250  PRINT" [RVS]";LEFT$(F?,XA); "{OFFl"rRI 

GHT? ( F9, 1 5-XA)rZ?; PEEK (S+D+2); "(UP) " 

: rem  79 

1 260  POKES+D+2 , XA*16 : POKEQ+D+2 , PEEK( S+D+2 

) :GOTO1210  :rem  235 

1270  POKE198,0:IF  PEEK(KE ) <>40ANDPEEK{KE) 

<>43ANDPEEK(KE)<>1THEN1320   srem  215 

1280  IFPEEK (KE)=40ANDXB<15THENXB=XB+1 

:rem  12 
1290  IFPEEK{KE)=43ANDXB>0THENXB=XB-I 

:rem  222 

1 300  IFPEEK ( KE ) =1THENP0KE197 , 0 : P0KE198 , 0 : 

FORT=1TO500  t NEXT : POKEl 98 , 0 : PRINT : RET 

URN  :rem  101 

1310  PRINT " [ RVS  J " ; LEFT$ ( F? , XB ) ; " ( OFF ) " ; Rl 

GHT$ ( F$ , 1 5-XB ) ; Z? ; PEEK ( S+D+3 ) ; " E  UP } " 

: rem  79 
1320  POKES+D+3,XB*16;GOTO1270  srem  169 
1330  REM  SAVE  ROUTINE 

1340  S=49152:CO=52992  srem  113 

1350  PRINT" {CLR] ":DIMQ(45),ML(45) srem  203 
1 360  FORT=0TO44 : Q ( T ) =PEEK ( S+T ) : ML ( T ) =PEEK 
(CO+T):NEXT  srem  2  31 

1370  PRINT"1  RP=52992:FORR=RPTORP+44eREAD 
GP: POKER, GP: NEXT"  : rem  197 
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1380 
1390 


1400 
1410 

1420 

1430 
1440 

1450 


PG=0:FORA=0TO4:PG=PG+3  : rem  121 
PRINT  PG"DATA"; :PORT=0TO8  :PRINTMLCT 
+9*A);:IF  T<8  THENPRINT" {LEFT) , " ; 

srem  235 
NEXT: PRINT: NEXT  ; rem  68 

PRINT"20S=49152:FORT=STOS+24:POKET,0 
sNEXT:P=53017{2  SPACES}"  srem  115 
PRINT"30FORT=STOS+25:READDS:POKET,DS 
:NEXT:SYSP[3  SPACES}"  : rem  189 
PO=30;FORW=0TO2:PO=PO+10  srem  2 
PRINTPO"DATA"; :FORT=0TO8; PRINTQ{T+9* 
W); :IFT<8THENPRINT"(LEFT}, "; srem  189 
NEXT: PRINT: NEXT  srem  73 


Machine  Language 
For  Beginners 


(Article  oti  page  164.) 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEl's  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


The  Assembler 

10  H=l:REM  IF  H  =  0  THEN  ASSEMBLY  IS  IN  D 
ECIMAL  !rem  42 

50  HE$="0123  45679  9ABCDEF":SZ=1:ZO$="000" 

: rem  166 
100  PRINT"{3  SPACES}SIMPLE{3  SPACES}ASSEM 
BLER{2  SPACES }C0NVE«TI0NS : "  :rem  90 
110  DIMMS (56) ,TY(56) ,OP(56)  : rem  191 
120  FORI  =  lT056:READM9  (I)  : rem  160 
12  2  ROP$=MID$(MS(I) ,4,1) : TY ( I ) =VAL (ROP$) 

:  rem  5 
12  4  OP$  =  RIGHT$ (MS  (I)  ,3)  :0P ( I) = VAL (OPS) 

: rem  155 
126  M$(I)=LEFTS  (MS  (I) ,3)  :  rem  235 
140  NEXTI:  PRINT  : rem  228 

150  PRINT"IMMEDIATEf 5  SPACES}LDA  #15 

: E  em  46 
155  PRINT"ABS0LUTE{6  SPACES}LDA  1500 

: rem  64 
160  PRINT"ZERO  PAGE {5  SPACES }LDR  15 

: rem  218 
165  PRINT"ACCUMULATORt 3  SPACESjASL 

; rem  107 
170  PRINT"INDIRECT  X{4  SPACBS}LDA  (15X) 

-.rem  209 
175  PRINT"INDIRECT  Y{4  SPACES}LDA  (15)Y 

; rem  216 
177  PRINT"ZERO  PAGE  X{3  SPACES }LDA  15X 

: rem  146 

179  PRINT"ZERO  PAGE  Y{3  SPACES}LDX  15Y 

; rem  17  3 

180  PRINT"ABSOLUTE  X{4  SPACES}LDA  1500X 

:rem  238 
185  PRINT"ABSOL0TE  Y{4  SPACESJLDA  1500Y 

: rem  24  5 

189  PRINT:PRINT"{'1  SPACES}ENTER  ALL  KUMBE 
RS  IN  ";  : rem  127 

190  IFH=1  THENPRINT"HEX":GOTO200  : rem  201 
195  PRINT"DECIMfiL"  : rem  95 


200 

210 

215 
220 

2  30 

235 
240 

241 
242 

243 
244 

250 

260 
270 
280 
290 
300 
301 
30  5 
310 
320 


PRINT; PRINT"PLERSE    INPOT    STARTING   ADD 
RESS    FOR    ML    PROGRAM": INPUT    SA$ 
IFH=1THENHS=SA5:GOSIJB5000:SA=DE:GOT02 
20  ■  nei^   130 

SA=VAL(SA$)  :rein    85 

TA=SA:PRINT"{CLR}":REM  CLEAR  THE  SCRE 
EN  :rein    190 

IFH=lTHENDE=SA:SZ=3:GOSUB4000:PRINTH5 
;:GOTO240  :rem    175 

PRINTSA"    ";  :rem   58 

INPUTMN5: PRINT"(UP}"SPC(20) ; :REM  GO  U 
P  ONE  LINE  AND  OVER  20  SPACES: rem  232 
REM    ADD    NEW    PSEUDO-OPS    HERE  : rem    65 

IFR  rGHT$  <MN$ , 7 ) ="PORWARD"THBNFB=SA 

:rem  90 
IFRIGHT$<MN$,7)="RES0LVE"THENFR=SA-FB 
:P0KEFB+I,FR-2: PRINT" [2  SPACES }0K": GO 
TO230  : rem   72 

IFRIGHT? {MN$,4) ="POKE"THENPRINT"ADDR, 
NUMBER {DEC) "; : INPUTADR,NOM: POKEADR ,NU 


PRINT" {6 
FROM"TA"T0"SA:END 
L5=LEFT$ (MN$,3) 
IFL$=M$(I)THEN300 


H:GOTO230 

IFMN5="END"THENPRINT 

PROGRAM  IS 

L=LEN(MNS) 

FORI=lT056 

NEXTI 

GOTO8  50 

REM  PRIMARY  OPCODE  CATEGORIES 

TY=TY(I) :OP=OP(I) 

IFFB=SATHENTN=0:GOTG2010 

IFTY=0THENGOTO1000 

IFTY  =  3THF.NTY=1:  IFL  =  3THEN0P 

000 


rem  116 

SPACES} 

; rem  13 

rem  181 

rem  136 

: rem  34 

rem  113 

: rem  59 

:rem  20 

: rem  244 

; rem  102 

0P+8:GOT01 

: rem  81 


330  R$=RIGHT$ (MN$,L-4) : IFH= 


340 

350 
360 
370 
380 

390 
400 
410 

420 

430 

440 

450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
590 
600 


iLL=LEN(R$) 


LR$=LEFTS (R$,1) 

HEN480 

IPLR$="r"?HEN520 

IFTY=8THEN600 

IFTY=3THENOP=OP+8:GOT01000 

IFRIGHT${R$, 1)="X"0RRIGHT$ 

HEN630 

IFLEFT$ (L$, 1) ="J"THEN820 

TN=VAL(R$) : IFTN>2  55THEN430 

IFTY=10RTY=30RTY=40RTY=5THENOP=OP+4 

:rem  13  3 
GOT02000  : rem  145 

H%=TN/2  56:L%=TN-2  56*H%:IFTY  =  20RTY  =  7'rH 
EN0P=OP+8:GOTO470  :rem  92 

IFTY=10RTY=30RTY=40RTY=5THENOP=OP+12: 


1THENGOSUB6000 
:rem  200 
IFLR5="#"T 
:rem  184 
: r  em  88 
: rem  15 
: rem  135 
R5,1)="Y"T 
: rem  210 
: rem  4  4 
:rem  40 


610 
620 


GOTO470  : rem  197 

IFTY=6ORTY=9THEN470  :  rem  214 

GOTO850  :rem  112 

GOTO3000  :rem  151 

TN=VAL(RIGHT${R$,LL-1) }  : rem  58 

IFTY=lTHENOP=OP+a:GOTO2000  : rem  137 

IFTY=4ORTY=5THENGOTO2000  : rem  44 

GOTO850  :rem  108 

IFBIGHT5 (R5,2)=")Y"THEN540  : rem  184 

IFRIGHT$ (RS,2)="X) "THEN570  : rem  187 

TN=VAL(MID5 (R$,2,LL-3} )  : rem  243 

IFTY=lTHENOP=OP+16:GOTO2003  t rem  181 

GOTO850  :rem  113 

TN=VAL(MID$ (R5,2,LL-3) )  :  rem  246 

IFTY=lTHBNGOTO20O0  : rem  113 

GOTO850  :rem  116 
TN=VAL(R$) :TN=TN-SA-2: IFTN<-128QRTN> 1 
27THENPRrNT"TOO  FAR  ";:GOTO850 

: rem  154 

IFTN<0THENTN=TN+256  : rem  172 

GOTO2000  :rem  147 


630 
640 
650 
660 

670 
675 
680 

690 
700 
710 
720 

730 
740 

750 
760 
770 

780 
790 

800 

810 

820 

830 

840 

850 

1000 

1010 

1020 
1030 

2000 
2005 


2010 

2020 
2030 


IFRIGHT$ (R$,2)=")Y"THEN540  : rem  186 
IFRIGHT? (R$,1)="X"THEN720  :rem  144 
REM  *ZEBO  Y  : rem  66 

TN=VAL{LEFT$(R$,LL-1)) : IFTN>2S5THEN68 
0  ; rem  249 

IFTY=2GRTY=5THEN730  : rem  209 

IFTY=1THEN760  : rem  24 

GOSUB770: IFTY=lTHENOP=OP+2  4 : G0T07 10 

: rem  230 
IFTY=5THENOP=OP+28:GOTO710  : rem  151 
GOT0850  : rem  109 

GOTO3000  : rem  148 

TN=VAL(LEFT$ (RS,LL-1) ) ; IFTN>255THENG0 
SUB770:GOTO7e0  : rem  136 

IFTY=2THENOP=GP+16:GOT0760  : rem  145 
IFTY=lORTY=3ORTY=5THENOP=OP+20:GOTO76 
0  : r  em  1 0 

GOTO850  :rem  114 

GOTO2000  :rem  152 

H%=TN/2  56:L%=TN-256*H%: RETURN: rem  187 

IFTY=2THENOP=OP+24;GOTO810  : rem  145 
IPTY=10RTY=30RTy=5THENOP=OP+2B;GOT081 


0 

GOTO850 

GOT03000 

TN  =  VAL(R$) 

GOSUB770 

GOTO710 

PR  I  NT  "  { R  VS  } 
REM  1  BYTE 
P0KESA,OP 


ERROR  ":GOT0230 
INSTRUCTIONS 
SA=SA+1:IFH=1THEN 


: rem  19 
: rem  110 
; rem  149 
: rem  35 
: r  em  18  5 
: rem  109 
: rem  18 
: rem  191 
1030 

:rem  18  9 

; rem  247 

GOTO230 

: rem  226 

REM  2  BYTE  INSTRUCTIONS      : rem  193 

IFTN>256THBNPRINT"  INCORRECT  ARGUMEN 

T.  (#5  IN  HEX  IS  #05) ":GOTO230 

; rem  9  4 
P0KESA,0P:POKESA+l,TN:SA=SA+2:IFH=lT 
HEN2030  : rem  231 

PRINTOP;TN;GOTO230  : rem  213 

DE  =  OP:GOSUB4000;PRINTH$"  " ; : rem  90 


PRINTOP:GOTO230 

DE  =  OP:GOKUB4000:PRINTH$: 


2040  DE  =  TN:GOSUB4000:PRINTH$:GOTO230 

: rem  231 
REM  3  BYTE  INSTRUCTIONS  : rem  195 
P0KESA,0P:P0KESA+1,L%:P0KESA+2,H%:SA 
=SA+3: IFH=1THEN3030  : rem  172 
PRINTOP;L%;H%:GOTO230  : rem  77 
DE  =  OP:GOSUB4000:PRINTH$"  ";:rem  91 
DE  =  L%:GOSUB4000;PRINTH$"  ";:rem  46 
DE  =  H%:GOSUB4000:PRlNTH$:GOTO230 

: rem  180 
REM{2  SPACESlDECIMAL  TO  HEX  (DE  TO  H 
$)  :rem  8 

HS="":FORM=SZTO0STEP-1:N%=DE/(16Tm) : 

IDS  (HE5,N%  +  i,l) 

: rem  179 

NEXT:SZ  =  1:RETURN  :  rem  116 

rem{2  spaces}hex  to  decimal  [h$   to  d 

E)  : rem    9 

D=0:Q=3:FORM=lT04:FORW=OTOl5: IFMID$ ( 
H$,M,1)=MID?<HE$,W+1,1)THEN50  30 

; rem  221 
NEXTW  :  rem   93 

D1=W*(16| (Q) ) :D=D+D1:Q=Q-1:NEXTM:DE= 
INT(D) :RET0RN  : rem   41 

REM    ACCEPT    HEX    OPCODE    INPUT    AND    TRAN 
SLATE    IT    TO    DECIMAL  : rem    57 

IFLEFT$ (R$, 1) ="#"THENH$="0O"+RIGHT$ ( 
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3000 
3010 

3020 
3030 
3040 
3050 

4000 

4010 


4020 
5000 

5010 


5020 
5030 

6000 

6010 


DE=DE-N%*I6|M:H5=H5+M] 


85,2) :GOSUB5000:R$="#"+STR5 (DE) :RETU 
R"  :rem  234 

6020  LS=LEN(R?) : AZS=LEFT$ {R$ , 1) :ZA$=MID$( 
RS,LS,1)  :  IFAZ$<>"{"THEN6050  :reni  126 
6030  IFZA$  =  "Y"THBNH$  =  "00"+MIDS  (R$,2,2) :G0 
SUB5000:R$=" ("+STR$(DE)+")Y": RETURN 

: rem  30 
6040  IFZA$=") "THENH5="00"+MIDS (RS,2,2) :G0 
SUB5000:R$=" ("+STR$ (DE) +"X) ":RETURN 

: rem  238 

6050  IFZA$="X"ORZA$="Y"THEN6070    : rem  40 

6060  H$=LEFT5 (Z0$,4-LS) +R$ : GOSUB5000; R5=S 

TR${DE) :RETURN  : rem  44 

6070  IFLS=5THENH$=LEFT$(R$,4) :GOTO6090 

; rem  2  53 
6080  HS="00"+LEFT$(RS,2)  : rem  186 

6090  GOSUB5000:R$=STRS (DE) +ZA5 : RETURN 

: rem  252 
20000  DATAADC1097,AND10  3  3,ASL300  2,BCC8114 
,BCS8176,BEQ82  4  0,BIT7  036,BMI804  8 

: rem  93 
20010  DATABNE8  20a,BPL8  016,BRK0O00,BVC8O80 
,BVS8 112, CLC0024,CLD02 16, CL 10088 

: rem  114 
20020  DATACLV018  4,CMP1193,CPX4224,CPY419  2 
,DEC219  8,DEX020  2,DEY0136,EOR106  5 

: rem  18  4 
20030  DATAINC2  2  30,INX02  3  2,INY0  200,JMP60?6 
,JSR90  32,LDA1161,LDX5162,LDY5160 

: rem  200 
20040  DATALSR30  66,NOP0  23  4,ORA1001,PHA00  72 
,PHP0008,PLA010  4,PLP00  4  0,ROL30  34 

: rem  185 
200  50  DATAROR3098,RTI0064,RTS0096,SBC122  5 
,SEC00  56,SED024  8,SEI0120,STA1129 

: rem  216 
20060  DATASTX213  4,STY213  2,TAX0170,TAY0168 
,TSX0186,TXA013  8,TXS015  4,TYA0152 

: rem  79 
50000  PRINTX:POKE5,X:GOTO530        : rem  7 

One-Touch 
Commands  For 
The  64 

(Article  on  page  159.) 


BEFORE  TYPING. .. 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTEf  s  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 


1  POKE56, 208 : POKE55 , 0 ; F=0  sC=PEEK( 55 ) -120 
! IFC<0THENC=C+256 : F=-l 

2  D=PEEK ( 56 )+F ! P0KE55 , C : POKE56 , D 

3  S=828:I=146;GOSUB100 

10  DATA32,19a,3,165,55, 133,251, 133,253,1 

65, 56, 133, 252, 133, 2  54, 169 
15  DATA49, 133, 167,169, 133, 133, 168, 169, 13 

,32,210,2  55,169,70,32,210 
20  DATA255, 165,167, 32,210,255, 169,61,32, 

210,255,169,63,32,210,255 
25  DATA169, 32,32,210,255,32,207,255,72, 1 

60,0,165, 168,145, 55,104 
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30  DATA32, 198, 3,201,13,240,14,201,95,208 

,2,169,13,145,55,32 
35  DATA207, 255, 76, 124,3,230, 167, 165,167, 

41,1,208,10,24,165,168 
40  DATA105,4,133,168,76,170,3,56,165,16a 

,233,3,133,168,165,167 
45  DATA201,57,144, 163,120,169,L0,141,20, 

3, 169, H0, 141, 21, 3, 88 
50  DATAI69, 0,133, 167 , 32 , 68 , 166 , 76 , 116 , 16 

4,166,55,208,2,198,56 

55  DATA198, 55,96 

56  S=PEEK(55)+256*PEEK(56) ! 1=120 :GOSUB10 
0 

57  SYS(828) 

58  END 

60  DATA165,167,240,59,160,0,177,251,32,L 

99,H0,176,12,165,55,197 
65  DATA251, 208,21, 165, 56, 197, 252, 208,  15, 

169,0, 133,167,165,253, 133 
70  DATA251, 165,254,133,252,76,49,234,166 

,198,177,251,157,119,2,230 
75  DATA19a,32,Hll,H0,  165,  198,201,11,144 

,204,230,167,76,49,2  34,165 
80  DATA215,32,L99,H0, 176,3,76,49,234, 165 

,8,41,1,208,247, 160 
85  DATA0,177,251,197,215,208,6,32,L11L,H 

0,76,L6,H0,32,L1H,H0 
90  DATA76,LB1,H0,201, 133,144,6,201,141,1 

76,2,56,96,24,96,166 
95  DATA2 5 1,208, 2, 198,252,198,251,96,0,0 
100  F=0:FORD=STOS+I:READA$:IFASC(A$) <5aT 

HENA=VAL(A?} sGOTOllS 
105  IFASC(A$ }=76THENA=VAL(RIGHT$ (A$, LEN( 
A$)-l} )+PEEK(55) :IFA>255THENA=A-256! 
F=l 
1 1 0  IFASC { A$ ) =72THENA=VAL ( RIGHT? ( A? , LEN ( 

A$)-l) )+PEEK(56)+F:F=0 
115  POKED, A:NEXT:RETURN 

The  Beginner's 
Corner 

(Article  0)1  page  150.) 

Bake  A  Cake 

1  DIMI$C24},B$(24,l),Mtll),C$(li) :Z=24 

: rem   126 

2  POKE  53281,1  :rem  193 

3  FORN=0TOZ:READA$,B${N,0) :I$(N)=A$+"  "+B 
${N,0)jNEXT  :rem  118 

5  PRINT"{CLR3 IbLU] {5  down] (5  RIGHT} BAKE  A 

CAKE"  :rem  6 

7  PRINT" {2  DOWNIcHOOSE:" SPRINT" [DOWN  1  1  N 

EED  TO  KN0W":PRINT"[3  SPACESjWHAT  CAN  B 

E  MADE.  "  :reni  77 

9  PRINT" {down}  2  WANT  TO  SEE": PRINT" 

{3  spaces} A  CERTAIN  RECIPE" : PRINT" 

(down)  3  END  PROGRAM"  : rem  79 

11  GETE$:IFE$="3"THEN200  : rem  82 

13  IFE$="2"THEN61  : rem  165 

15  IPE$<>"1"THEN11  :rem  222 

17  PRINT "tCLR}tBLU} IN  THE  FOLLOWING  LIST, 

PRESS"!PRINT"{2  SPACES} 'Y'  IF  YOU  HAV 

E  THE  INGREDIENT"  : rem  53 

19  PRINT"{2  spaces] 'N'  IF  YOU  DO  NOT 

IDDWN] ":PRINT" (2  SPACES] 'S'  TO  START  O 
VER.(2  down}"  :rem  97 


21  Y=0;FORN=0TOZ:PRINTB$(N,0),- "[2  SPACES] 

[red! — {bLK}"; :GOSUB150         : rem  58 
23  GETE$:IFE$="S"THEN17  : rem  75 

25  IFE$="N"THENPRINT"N{BLU] " :G0T031 

:rem  114 
27  IFE$<>"Y"THEN23  : rem  12 

29  PRINT"y{BLU}":Y=Y+1  s rem  57 

31  B${N,1)=E$:NEXTN!C=0:PRINT"{2  DOWN] YOU 
CAN  MAKE:"  :rem  113 

33  IFB$C1,1)="N"0RB${2,1)="N"0RB$C5,1)="N 

"THEN37  :rem  17 

35  IFY>7THEN47  : rem  95 

37  PRINT"NOTHING  TODAY. ": PRINT "YOU  NEED  M 

ORE  SUPPLIES"  srem  205 

39  PRINT" l2  down} {GRN 3 PRESS  RETURNI BLUl " ; 

:GOSUB150  : rem  148 

41  GETE$:IFE$=""THEN41  : rem  245 

43  IF  ASC(E$ ) 013THEN41  : rem  249 

45  GOTOS  ;rem  215 

47  RESTORE : FORN=0TOZ*2+1 : READE? : NEXT : READ 

A?  :rem  19 

49  FORN=0TOZ : READE? :IFE$=""ORE?="0"THEN53 

: rem  208 
51  IFB$(N,1)="N"THENF0RI=N+1T0Z:READE5:NE 

XTI:GOT055  : rem  199 

53  NEXTNiPRINTA?; "  CAKE":C=C+1  : rem  13 
55  READA$:IFA$<>"Z"THEN49  : rem  205 
57  IFC=0THEN37  : rem  68 

59  PRINT" (down] GO  AHEAD  AND  BAKEl " :GOT039 

: rem  31 
61  PRINT"{CLRJ f BLU) (DOWNJcHOOSE: {2  DOWN J" 

: PRINT "A  BANANA  CAKE" : PRINT" B  CHERRY  C 

AKE":PRINT"C  CHOCOLATE  CAKE"    : rem  59 
63  PRINT "D  DEVIL'S  FOOD  CAKE" : PRINT "E  GOL 

D  LAYER  CAKE": PRINT  "F  OATMEAL  CAKE" 

: rem  23 
65  PRINT "G  RED  VELVET  CAKE" : PRINT"H  SAUER 

KRAUT  CAKE": PRINT" I  SPICE  CAKE" 

! rem  146 
67  PRINT"J  TWO-EGG  CAKE" : PRINT"K  WACKY  CA 

KE":PRINT"L  WHITE  CAKE" :GOSUB150 

:rem  187 
69  GETE$!lFE$=""THEN69  : rem  9 

71  A=ASC(E?)  :IFA<650RA>76THEN69  ':  rem  83 
73  RESTORE: PRINT" tCLR] tBLU]"; :FORN=0TO2*Z 

■»-l!READE$:NEXT  :  rem  79 

75  IFA=65THEN79  : rem  131 

7 7  FORN=lTOA-65 : READA$ : FORI=0TOZ : READE? : N 

EXTI.N  jrem  23 

79  READA? : PRINTA? ; "  CAKE [DOWN] ": 1=0 

:rem  177 
81  FORN=0TOZ : READE? : IFE$=" "ORVAL ( E? } =0THE 

N85  srem  193 

83  M(I)=VAL(E?) :C?{I)=I5(N) :PRINTM( I ) ;TAB 

(6);C?(I) :I=I+1  :reml52 

!85  NEXTN  :rem  2  50 

87  PRINT" (2  DOWN) [red] CONVERT  RECIPE?  (y/ 

N) iBLui"  srem  220 

89  GETE?:IFE5="N"THEN39  :rem  86 

91  IFE$<>"Y"THENB9  : rem  25 

93  PRINT" [down] MULTIPLY  BY  WHAT" :PRINT"NU 

MBER  OR  DECIMAL?": PRINT" {red]  — [BLU]" 

;  : rem  27 

95  INPUTFiIFF<=0THENPRINT"SORRY,  F>0":GOT 

093  :rem  90 

97  F=INT(F*100)/l00:PRINT"tCLR] (bLU] " rF; " 

TIMES  ORIGINAL{dOWN] ": PRINTA? ; "  CAKE 

{down)"  :rem  101 

99  FOR  N=0  TO  I-I:PRINT  INT( F*M(N) *100) /l 

00;TAB(6);C?(N) :NEXT:GOTO  87   : rem  109 
101  DATAC . , SHORTENING , C , , FLOUR, C , , SUGAR, C 


103 
105 
107 
109 

m 

113 
115 
117 
119 
121 
123 


150 
200 


., BROWN  SUGAR, TSP ., BAKING  PDR.TSP. 

:rem  25 
DATAS ALT, TSP., SODA, C-, CHERRY  JUICE, ,C 
BERRIES,  C.  ,  BANANAS,  C,  SAUERKRAUT,  C.,M 
ILK  :rem  188 

DATAC . , BUTTERMILK , , EGGS , , EGG  WHITES , T 
SP . , RED  COLOR, 0Z . , CHOCOLATE, TBSP .  ,  COC 
OA.TSP.  :rem  187 

DATAVANILLA, TSP . , CINNAMON , TSP . , NUTMEG 
,TSP. , VINEGAR, C. , SALAD  OIL, C . .WATER, C 
. , OATMEAL  :rem  137 

DATABANANA, .67,2.5,1.67,,1,1,1,,,1,,, 
.67,2,,, ,,,,,,, , , CHERRY, .5,2.25,1.33, 
,3, .5, ,  .25  :rem  161 

DATA16, ,, .5, , ,4, ,,,,,,,, , .CHOCOLATE, . 
6/,2.5,l«/5f,r.b,lf,,f,fj^f,,^,,l,,«, 
, 1 .25,0  :rem  143 

DATADEVIL'S  FOOD,  .67, 2  .  25, 2 , , 1 , 1 , 1 , , , 
, ,1.25, ,3, ,1,3, ,,,,,, , ,GOLD  LAYER, .5, 
2.25,1.5, ,3  :rem  49 

DATAl , , , , , , 1 . 67 , , 2 , , , , , 1 . 5 , , , , , , , OATM 

5,  .25,  ,  , 1 .25  :rem  76 

DATAl, RED  VELVET, .5, 2. 75, 1.5,,,. 5, 1.5 
,,,,,,1,2,,6,,2,1,,,1,, ,, SAUERKRAUT, . 
67,2.25,1.25  : rem  211 

DATA0,1,  .25,,,,,  .67,,, 3,,, ,8,1,,,,, 1. 
25,, SPICE,. 75, 2. 25,1,, 1,1,1,,,,,, 1,3, 
,,,,,1,.5,,0  :rem  37 

DATA0,  , TWO-EGG,  .5, 2. 25, 1.5,, 2. 5,1,,,, 
,,1,,^,  I, ,,!,»,,,,, WACKY ,rx.j,l.^,,,l 
,1, ,,,,,, ,0  :rem  142 

DATA0, ,6,1,,, 1.5,. 75, 1.5, , WHITE, .75,2 

'^J,!'^,,^,!,  ,,  ,,  ,1,,,^,  ft   r''*^tlllltt 

Z  ;rem  103 

FORI=0TO9:GETE?:NEXTIs RETURN  : rem  110 
PRINT" [CLR){BLU)" SEND  srem  38 


VIC/64  Program 
Lifesaver 

i Article  on  page  132.) 

UNNEW 

10    1=525 

20  READ  A: IF  A=256  THEN  40 

30  POKE  I,A:I=I+IsGOTO  20 

40  POKE  43,525  AND  255:POKE  44,2:REM  SET 

(SPACE) BOTTOM  OF  MEMORY 
50  POKE  45,578  AND  255: POKE  46, 2: REM  SET 

[space] TOP  OF  MEMORY 
60  CLR  3  SAVE"0:UNNEW",3 
70  REM  FOR  TAPE  USE  SAVE"UNNEW" , 1 , 1 
525  DATA  160,3,200,177,43,208,251 
532  DATA  200,200,152,160,0,145,43 
539  DATA  165,44,200,145,43,133,60 
546  DATA  160,0,132,59,162,0,200 
553  DATA  208,2,230,60,177,59,208 
560  DATA  245,232,224,3,208,242,200 
567  DATA  208,2,230,60,132,45,164 
574  DATA  60,132,46,96,256 


BEFORE  TYPING... 

Before  typing  in  programs,  please  refer  to  "How 
To  Type  COMPUTE  !'s  Gazette  Programs,"  "A 
Beginner's  Guide  To  Typing  In  Programs,"  and 
"The  Automatic  Proofreader"  that  appear  before 
the  Program  Listings. 
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64 

DISK-a-ZI] 

'  •  For  Commodore  64  Users  •  I 


f  ne  rrogazne  on  o  ciisc' 

Menu  driven  •  reody  to  run 

programs  with  games  >  articles 

Kids  Komer  •  business  programs, 

and  more! 

SEND:  CHECK  OR  MONEY  ORDER 

to 

3118  Gilbert  Dr. 

Stireveport,  La.  71104 

^8,  per  issue  per  year  ^60. 


Software  For 

Commodore  64 


Itf^dk  I  ttvH  M>)  I  tQ  *ditrrftm  1 1  mth, 
col  Ivctlona,  club  lists,  vtc.  R*c«^d*  c*n 
bv  Sorttd,  Fi&undp  Sdvad,  E^ltnl,  UpdaltMl, 
And    Bvrrt    ta    pptlDOAl     prlntwr. 

Vewr  ■ifesinn  !■  to  a^k*  V\  IFR  -flL^ht, 
Avoiding  trrachtroum  fkOuntaina  Antt  Dth*r 
hajards.  Full  goIdt  igrAphlc  InBtruavnt 
dlBplfty.  Topography  cr\ai>g*m  with  wvmry 
flight.     U«*    k*vbtlArd    or    Joyvtlck* 

Unlquv  mpalUng  tutor  for  all  m^m*. 
rtakB  up  yp^^r  i>ntt\  HOrd  1 1  ata  and  *«vi#  th«« 
to  dlftk  or  tapa,  Afttr  drlLLir>g  pl*v 
"WOREMTHCM-,  a  1  attar  acr^atilt       gMW 

Includad    in   th*  pAck«g*. 

vPrlcBB    arv    for    CA««*tt*p     add    %2    for    di*k* 
•Chvch.     no,    or    COD.     Add    »2    fcHr    nliipplng. 
■>S«*    yOuT    dvaiar    or    order    dlract 


FANTASY  COMPUTERWARE 


■OK   4tl 
mux  FALL*.  lO.  DAH,  »710T 

<^t«3)    333-7^04 


d^^tf^« 


C-64®/VIC-20® 
CONSOLf  UNIT! 


ComDinevou'C-M  ■  /VIC- 

20*  into   one  compoct 

unit    rne  C-M-7V!C-?0' 

conjole  unit  a  designed 

to  tiouse  keyboora.  disc 

dfiv^,    {^otQSOtte,    ond 

monitor  Sturdy  ^.Z'  ociyiic 

iflfioks  Tint  Clear 

U9.9S  M2.9S 

on  10  tosictenis  ood  i%  joies  to>.  J4  CXI  (o«  snipping  ara 

hond  ing  C  O  D  s.  cash/ers  choci<  or  monev  of  dor  Cell 

(316)   7a2.0770  lor  VlM  «  MaitwCard.  Allow  six 

weeks  for  del  ivory. 

Noma 

Addrejs 

City 


_  Slate  . 


.Zip . 


Spocifv  clear  oi  llnl  when  ofdenng.  Pot.  opoiied  tor. 

TKC 

VIDEO  &CDMPUTEH     B84  North  Court  iq. 
PUVEE  INi:       Medina,  OH  44254 


VlC-2(y64 


CASSETTE  TO  CASSETTE 

□  iJ  fifliy  tftt  t&tv  *f^  *fF*t\i-r4  P'.^tA->*  t*-L;.iw  tf^  ttp»  ttrwl^t>*& 

NEVER  AGAIN! 

B*C4U»,  il  il'a  OTi  (ape.  CAK-H  can  rusks  a  SACK  "UP  COPV  Tor  fa\.' 
iVAtI  Jritfrtt  CASH  So  f^ut^? 

t  A  'jirsF  a-iii  Fa  ri^r  .^ii  ^ot-^-i  or         ■   On  ^oi'J  t^ji^vr  ^^C'^ 


ALSOI . .  .  SAVE  BLOCK  5{A000) 

^^  A        Prcg'trvii  i4ve4«itthBinprQg[riiniiQt>onkvlo«db4eli 

9  ^  K  11  irrto  Block,  i  b<ul  (f  Of  moit  profl/amt  ificiueing  UjTO 

"  ^       STAflTii  ih*,  tan  autcmmtLfiif  OthI  fw  Gdrtr>di^ 

Plajfif  wrllf  ctr  amnd  chvch  eh  inOrt«y  Md*(  Ife 

CO/MPWRONIX 

PO   &?■<  ^U-l      •      t:  a*ior.    ',*!.- '-.Fjin  .44 


_JXPANDER      L.^ 

POUR.fLOT     nun      KKFANUEK     nOAND 

^     rHtMIUM     'HOLDER' WAfiHVn     BO*-Ha 

1^     aOLO'^LATED     CDNNECTDflTt 

1^    QLOCK    SClECT    Switches 

^     Othl'BOAnC]    FlIiaET     SWITCH^.-^   '       '   '^'.H,^ 
1^     SAfETV     FUDt  /  419**''  \ 


tibo 
■S3" 


O 


-       B.<t*^AlJ-- 


pDnWI*     th*   [>>il*   Toolbar. 
f.a.  Hax    *HOB  V 


fH&Mr  OfDIfl     IIFDll    All    I7>l 


\'Ic:-20   KidBii  St)ft\vare 
Present : 

THE  PLAY  SCHOOL 
TAPES 

Pn'schtxit  Ifumlng  prtXinims,  on 
rassetiicsffir  the  uncxtxinctecl  vie. 

□  tXiuntirW       O  LItilc  icner/Big  Ljckct 

DAliihiilX'i  Sfciuence  DSime/Diffcrrrii 

S9.95  fii     S2  ans  tJ  1  r  a  1 1  f  o  1 1  r 

l-rcf  Broclmrt'  □ 


N'iinif    _ 
Addrt^ss 
Clly 


Sl_ 


-Zip, 


}'t'r^oii(il  chrt'k  or  niom'tt  i>rih'r(iC<fiitiUi 
Cahr.  tt'sidrnts  add  Gl.'^  ',  s;iles  tdx 

Kidliii  Sofiware 

(>l  Hi  Merceci  Ave  «I7S 

Onk,  (;n.<)4<ii  I   (4  ir.J  ,H3f>-2;«>.i 


COMMODORE  64" 
OWNERS  ONLY 

•SHARE. LEARN' ENJOV- 


•  Monthly  Newsletter 

•  Public  Domain  Software 

•  Reports  ot  Recent  64  Articles 

•  Local  Chapter  Meetlnga 

•  SarviceAdvlce 
>  Bl-Monthly  Magazine  •  Advice  on  Training 

Sertd  Name,  address, 
phone  no.  and  annual  dues  (S25)  to: 

The  Commodore  64  Users  Group 

P.O.  Box  572 

Glen  Ellyn,  Illinois  601 37 

Or  Call: 

(312)790-4320  (weekdays 
9;00  am  ■  5.00  pm  -  Ceniral  Time) 

"'An  in[j*p«nd«nl  nor-for-protll  org ■  million' , 


(1 


c 


Send  {or  your 


FREE 

Progmmnier  s 

POKE'R  CARD 


gromming    a    brcezu'    EZ    id    use    formm    includua 
graphics,    fjolte    #  &.    etc    Every    ACE    progiramnK^f 

shDukI  tinve  onei 

SEND  NO  MONEY 

^•or  prompt  reply,  send  a  5tamped,  self-addressed 
basmess-sizfi  envelope  lo: 

PM  PRODUCTS 

4455  TORF^^NCE  BLVD..   fl  1  77 
TOnnANCE.  C A  90503 
Of,  murk  ihn  Readtjr  RusponsQ  Card. 
fOR  THE  BEST  DEAL  Af^OUND 

got  PAL  (Programmers  AJds  and  Logs) 
95  pa^jus  o(  pfogiammmg  aids,  design  worksheets, 
and  info  logs.  Everylhmg  you  need  lo  c^eiUTe.  design, 
and  document  your  own  programs,  INVALUABLE! 
Beginner  10  Espeft  Specify  PAL-20  or  PAL'64. 


Send  $9.95  plus  S2  shipping  (CA  Add  6%l 
EVERYBODY  NEEDS  A  PAL! 


♦ 

V 


J 


*24.' 


ICOID 

UNNEnORSI 


2  +  1  EXPANDER 

I  fUU  SSNKi  EXPiNSSON 
V  CONBfmOBS  RIGHT  SJffil.= 
^~  CONWCIOftOAeiOUIN 
■.    ■       I-  liIOGEMFl 

-™«       1  SPtOW  SWITCHED 

JjvEUi      coNNCCTOn  ran  block  assignments 

Sffif      RAM  BLOCK  •29."        _ 

M«™0«  HKMCUOfrtEKPlNSaiNMRD       ,^  iS!fL!,7 

SCKIH  PROMnS  ftSSEMBlU  AND  KSIEO  '™'''  ""UJWl 

SIlMi  8«C  UB  BABE  K  aiHCUlt  VC  10  ve  OK  Ot 

=X^         -"  -"•™- 

CARTRIDGE  '^-"--^cw 

ra^RAMMQl  swdwess»hs 

*7J.»|lS01F«ETO!f  S»KEfieMTSH« 

UPHFMtue         )4g,>s  ST  Mm 

MIGHTY  5  """"^ 


7TH  FLEET  mJSS 


i  RItl  KBVia  E*PA«iSlCN  CDNNiCIWtS 
a)S\  SOFTYVIHE  CDNTttDLOFBinCKENlBlEllHES 

DUAl  FiESET  SWltOt!S:  BESET  VIC  OR  MBHIY  5       * 
IGOID  CDN.VECTCHS  USES  SEVERAL  GAMES  EIR  RAM  DA/IDS  AT  ONCE 


Tfwss  and  other  fine  products  avniUible  from: 

QUEUE  PRODUCTS 

BOX  16^  I  DEAHBORn/,  Ml  48121 

DEALER  INQUIR Y  RLQUES TED 


FREE  OFFER! 


COMPUTER 
CASSETTES 

57<I! 

FREE  VlC-20  Compatible 

"Party  Trivia  Game" 

with  each  order  of 

20  or  more  C-10's 

•  C-10  Length 

•  S  Screw  Shell/Ffae  Labels 

•  Lilelims  money  back  guaraniss 

•  Storage  Box  add  I2e  each 

•  S2  00  shipping  charge  —  anyquaniily 
(Canadian  orders  S")  00  shipping) 

•  NJ  Residents  add  6%  salas  tax 

•  Send  check  or  money  order  to 

PARALLEL  SYSTEMS 

Box  772 

Blackwood,  NJ0B012 
609-227-9634 


I  n  PRICE  IIXTRODUCTIOIN 


VIC  •  C-64  •  TI-99 


Spreadsheet 
nie  Manager 
Word  Processor 
Payroll 
Nailing  List 
Inventory 
StaUstJc5 
Personnel  Pile 
Checktxwk 
Budget 


19.95 
19.95 
14.95 
14.95 
14.95 
14.95 
14.95 
14.95 
9.95 
9.95 


Cafilornta  Resioenls  add  6.5%  Tax 
For  FREE  Catalog  Write: 


^ 


Valorum 

441  Clyde  Ave.  B 
Mtn.  View,  CA  94043 
(415)968-8500 


Writers, 

programmers,. 

COMPUTE  rs 

Gazette 

is  looking  for 

articles  on  the 

VIC  and  64. 


VIC-20 


MATH  MENACE    arcade  action  math 
drill 

BLACKJACK    Vegas  styls.  great 
graptiics 

CHARACTER  DESIGNER    custom 
design  your  own  characters 

LETTER  WRITER    for  use  with  VIC 
printer 


$9.00eactiMfor$29 
+  SI  postage 

MARSHMALLOW  SOFTWARE 

P.O.  Box  3810 

Bozeman,  MT  59772 


'priiLic  DO.>iAinr™ 

—    SOFIWARE  — 

Suj^orting  all  COMMODORE  computers 

Written  by  users,  for  users 

*  GAMES  *   UTILITIES  *  EDUCATIONAL  * 

Ov*r  1300  program s  and  crowing. 

VtV.  2«'" 

VIC  CQ^IffCCKS^  ■  t  -  ■/0+  proy.j.ui  -  TapH/Dnk  -  110.00 
VIC  coll«ct«3n  •2  -  70+  prgflnmi  -  T«p«/Diik  -  110,00 
VIC  collBCtHjn  #3  -  70*  fjraorami  -  T»p*/D.jk  -  SI 0.00 
VJC  CDllflction  *A  -  (iO+  progroma  -  TjipeyD.alt  -  $1000 

commodore;  si*- 

COMMODORE  64  ffl  -2S+prQiirflm4-Tapo/Disk"  $10.00 
COMMODORE  64  «  2  -  25+  oroarsni  j-  Tape/Disk-  HO.DO 
COMMOOOHE  61  *  3  -  25+  prograrrs-  Tjpj/D.sk-  StO  00 

PET*  /  CBM® 

PET/CBM  -  5  Udlity  -  TjptniD.lkl  -  SIO.OD  eoch 

PET/CBM  -  1 1   a  lint  -  Ttpot/Dnk.  -  tlOOO  xcll 

PFT/CBM  "  6  EducjCHDfijI  -  T»pfl»/0.ik>  -  S10  00  sach 

DUVSEm  Rcwct  Switch 

Worlis  on  Vic  20  or  Commodore  64  -  $5.00 

All  pcic«>  klcLudo  ahipping  mr^  h«niflir>g 

Wa  an  VOUR  world  wid«  u»*r«(ifTWHrs  conrvvction. 
An  ahamattva  to  tho  Ewgh  coal  o1  software. 

CHECK.  MONEY  ORDERS. 
VISA  and  MASTERCAnO  accspttKJ. 

For  A  Free  Flyer  Write: 

Public  Domain,  Inc. 

5025  S.  Rangoline  Rd.,  W.  tVlilton,  OH453B3 
Phone  (513J  698-563B 


You  wouldn't  buy  a  computer 

with  part  of  it  m/ssing, 

would  you? 

Than  you  shouldn't  buy  less 
than  a  complete  compiler! 


B 


Our  compllsr  complies 

the  full  basic  set  for  the  64, 

and  it's  only  $29.95 

ItHB  CHICR  on  MQNtr  ORDER  TO; 

lliCfAST  AfTAPAHO,  SUITE  J 71 
RICHAAEISONh  TK  7»ai 


Advertise  your 
program  or 

product  for  the 
VIC-20  or  64 

here  and  reach 

hundreds  of 

thousands  of 

readers. 


FREE 
DATA  BASE 

Wfliri  .1  fireat  data  base  program 
listlnf,  that's  easy  tf)  rjnter  aniJ  useful 
for  keapmc  irnck  Ot  you(  persons) 
fccordr.  .infl  lilos  ou  your  Ctjmrno- 
ilorn  eil" 

I'll  send  tl  l()  vou  FREE  if  you  send 
mu  lilt;  name  and  .iftdress  ot  your 
Incal  hiini«  ('nnipiiipr  slurH  Send  nie 

n\ 

'.0  r.  IV  ■.:.;:■   r:v>V  r.n',:  l;r,Si  oniO. 

14  E«it  34^h.i^il..^*£W  YORK.  N.Y.  10016 

I        I        I 


iSet*^ 


WORDPROCESSING  FOR  THE 
VIC-20  AND  C-64 

Be  moie  creative  and 
efllclent  by  using  Ihe 
Sc^^'j  easy-tcj'learn 
menu-driven  (enlures, 
Wilhln  minules  use: 

•  Move  •  lns(,!rE 

•  Dclcsti"!  •  Scroll 

•  Word  wiap         9  Ci^nhjr 

•  Formalted  priming,  Margin 
adJLjsU  fight  justify;  Singk?. 
double,  or  Irrplr]  spiice 

•  Vtfilh  some  prinlers: 
graphics,  ur>derlinr:,  Arid 
special  characlers 


•  S(;rr?f!n  ctfit 

•  Up  1CJ  10  tabs 

•  Srjfrrcti  arirf  rt'placrJ 

•  Sove/lond/mcrge 
tries 

•  rt)2<l  color 
combrnalrons 


For  a  llmlled  lime  you  can  oblain  thei?e'Hiil!r  at 

a  Special  Inlroduclary  Price: 

VIC-20  {Specily  1BK 

or  24K  version)  5^^    S16.95 

Commodore  64  version       ^M^^     S19.95 

Add  $3.00  lot  discs.  5pei:ify  your  lype  and 

model  printer. 

Send  a  check  or  money  order  (including 
$3,00  lor  mailing)  to: 

Setidc  Associates 

P.O.  Bp«  23J647,  Dayton.  OH    45429 
Atrow  3  wr^eks  for  per&orial  checks 

□  trpD  rrjaidents  add  6<Va  sales  tSK 

VIC-PO  and  C-6A  me  tradcrnMks  ol 

Commodore  Business  Machmps,  Inc. 

Denser  Inquiries  Welcornitd 


Having  trouble 

z*Sf      learning  to  use 

your  computer? 

Reicencfi    manuili    di?n't    leach     hfoal 
BASIC  letKli  don';  cov»r  irp«ctlic  ptnomtl 

C&mpulB^i 
TIS  SOl\fM  Iftaiw  pf0bS9m§  wish  attp-bytffp 
books  tn\ioi9ii  for  youf  m%chin9. 
rot  PtT/CBM 

Urvdflirjlafldlngi  youf  PET/CBM ,.,,. |14 H 

V&l.  t.  GuiC  PfogrimmJrhg 

PET  Graphics ,„. (  4« 

For  VIC 

Uria*fit*ndrflg  Youf  VIC (11  9S 

Vel  1;  Bixic  Progrnm  mipnj 

9ortutn  tot  PCT,  ViG,  1  cu 

Saftmv  ptoivzi*  on  CHMfll  Of  noeVf  dM  wrth  cwnpiri* 

iiMlfUClfi^  mknual 

CUHfl* P4H 

D'»«»R»  ,.., S^ej 

SW'i  UAiL  a  rotJtine  ml  tftimn 

$W-;  CHEC9<BOOK  r«WEi 

SWO  ACCOUNTS  h«ap  IricK  of  wiyt  o«h  yOu  hCm  mucfi 

^W^uEDlT  cruti  and  maiiEAui  dalii  fil** 

SW-Ei  CALENDAR  appoinmcnU,  m*ttingi  tl'i-^inc* 

UofWy  &^  GuK-intH    VlSA/hC  KC*p1»{E 

All  pfitM  KTcly(rt  UPS  or  111  Cl»t  DDtUi}*   ^M— .> 

/^  ri*  Vij     J* 

TofaMnfoimalidn  Services.  Irtc       (    f  .-t^y  i  r      _«i*' 
Loi  Alamoa,  IVM  a7&44  I       ]\     flJrf.^ 


^^      FOR 
^V        WC  20 

16k  with 
Battery    $89 
Backup 

NO  MORE  DATA  LOSS! 
If  pow/er  (ails  -  dala  and  programs 
are  retained  for  up  to  2  weeks! 
No  other   1 6k  expansion  can  make 
(his  claim! 

PLUS: 

•  FULL  BLOCK  SWITCHING 

•  WRITE  PROTECT 

•  RESET  SWITCH.  AND  MORE 

FULLY  GUARANTEED 

To  order,  or  lor  tree  detailed  application 
literature,  write  lo: 

ABARIS,  INC. 

PO  Box  250T 

Vancouver,  WA  98668 

Add  S3  sliipping 

Wasbirrgton  residentii,  add  6^:i  satas  lax. 


VIC  &  64 


LEROY'S  CHEATSHEET" 


ONLY  S3.95 


AT  I  AST '  Tfit?  nitcjmujliCH  i  you  need.  wiThouT  gn* i  »i  ]  U^ilK  [  D 

tJrj^-.Kia  ihtjnwiYu.-Jl   Thoso  tJu^-^bFe  littti^ticcmledovuf - 
(riySCOMliliintyiJ.C]!.jm  M/i;:ing  |lD<^,.1t  ion  hi .  lunclM^ktjy  l,-ibi?1- 

i'M I ,  t oni mil ixJ:> , I r hi j ,■  i-j-J  t 'C riii! i ci ids  .n (xr\'.vi  c\s'.ou \ 


n        plKirFimnier-s  flid      H    0   G»iiphict)ritirlett.ir.i..,.,i 
D         VciiKjn                       D        UP^i  Wordc.alt  ;>0 
u         Sij[»rl£«wnO0r         =        HESVicfurm 
0         Vie  lyuiiwnlor            0    D   HESWnlw 
n         ViclernH                         n   Wordcro  :t  ()lu5 
Q  TermtM                       D  E.isySenpt 

0     0    QiuCfcBfCwmFoil         D     D    Stasfc 

.'K^sJ  c  r.fv  b  ,M  rf«jn«Y  (yaa*  plus  S  J  OJ    1  twwla.j^  nrwt  lnr-.J.rf^  1 

JbWfMI 

CHEATSHeer  PRODUCTS- 

PO  tJ.j.  p..'  1."  I  ,:i..tiui...h  I'A    IMta 


VOUR  NIFTY  UTTLE  C-S4  JUST 
BECAME  A  GRAPHICS  POWERHOUSE 

^!M)i©[^liK]  m 

Finflll^l  Unlock  th^  poAsKul  hi-res  »ntf  multt'EOlor  h'l^ 
rffi  Qfaphxc^  poTeniial  dI  youf  C-64  Now  you  can  ereitu 
pfofeitionjl  graphicji  for  ga'm*!,  Qraplti.  or  pj%\  \ot  ^ytn*. 

*  Us«  01I  ol  Cornmodore'i  chiraclcri  and/or  chiracterft 

ol  youf  DW'^  design.   Uss  t)oth  C-fl4   lonii  nmul' 
idneousSy. 

•  CtiaracT^rs  may  be  norrral  or  ruvars^,  positive  Or 
negatjve,  uprighi  or  rolaled.  Alt  combmations  may 
be  used. 

*  Placfl  characters  anywhere  on  tho  Scroon.  nol  just  in 
Ehfi  Lisual  charscior  cells.  OV'Srlao  or  otam  without 
chanfling  the  backgroundl 

•  Call  hi-rfls  roudnea  Irsnn  your  BASIC  proQriiTi  or 
craate  graphics  in  Eho  immediiiEo  modo.  Switcht  at 
will  from  hi-ros  scroon  ta  (liiitlard  tctvnn  snti  back 

■  Orfw  OF  «r4so  with  a  |oystick  using  lany  c^taiactcr  ail 
the  slylus^. 

•  Lines.  Circles,  and  arcs  drawn  autunnaitcail-y  PRO- 
^REEN  spline  connects  discielfl  dais  With  a  smooth 
lin&i 

*  Machqme  code  program  uses^  not  a  smglfl  byte  o'  user 
BASJC  RAM. 


PO    eo^4St3,  Anr,  A'bur.  Ml    <e^M 


OW    SALES  «  s 

^N  of   HOUSTON  ^Ss- 

10    for  10     for   COMMODORE   64 

•  10  PROGRAMS  FOn  110  00,  POSTAGE 
PAID  ANyWHEflE  ON  EARTH. 

•  PflOGRAMS  CAN  BE  USED  AS  POINT 
OF  PURCHASE  DISPLAY  ADVERTISING 
AS  THEV  SHOW   COMMODORE   643 
AUDIO/VIDEO  CAPABILITIES  BLEND- 
ED INTO  UNIQUELY  PERPETUAL 
PRESENTATIONS  OF  SOUND  iCOLOR. 

•  A  BARGAIN  FOFl  COMPUTED  ARTWORK 
APPLICATIONS  AS  PROGRAMS   EDU- 
CATE USER  AND  EXPLICITLY  SHOW  ALL 
POSSIBLE  COMBINATIONS  OF  CHAR- 
ACTER. COLOR.  VOICE  AND  SPRITE 
CAPABILITIES  IN  A  RANDOM  GENERA- 
TED FORMAT  FOR  VOUR  COSMIC  IM- 
PLICATIONS 

•  AVAILABLE  IN  CASSETTE  ONLY. 

*  *  *  $10.00  '<•* 

SEND  CHECK  OR  MONEY  ORDER 
RAIHBOW  SALES  1  SERVICES 
PO   BOX  772253 
HOUSTON.  TEXAS    77Z15 


3-D  OTHELLO 


OJAI  SOFTWARE 

Offers  for  the  unexpanded 

VIC-20 

An  added  dimension 
to  the  game  ol  Othello. 

Play  against  friend 
or  computer 

$15  per  cassette 
(Joystick  required) 

Dealer  inquiry  Invited. 
Calif  Res.  please  add  6%  sales  tax. 


OJAI  SOFTWARE 

P.O.  BOX  1860 
OJAI.  CALIF.  93023 
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IQET  THE  MOST  FROM 
\     YOUR  VIC-20/C64 


QUEST  OF  THE  EAGLE 

mt  M\%im  THIS  }mi...sECOfiE  plutomum  and 

DUIVEf^  TO  PLANET  JEMSfO-.^ENEnGY  LOW.,. 
RADAR  SHOWS  CRAFT  APfiftOACHiNG^.TfiANSPOftT 
ROOM  TOO  DAMAGED  TO  BEAM  UP  ENERGY.. JS 
Cf^AFT  PRiENO  OR  FOE?.,. 

CM  mtavmn  this  missjoh  a%j^  lavAiicE  m  moie  CHHLiHtuic 

■iSSlOiS  Qt  VILL  THET  BflTIOr  TDt)7 


fUJicvniriiui 

ejlOVlSturDOMTE  SH 
CEBAllJirFSSlAIMl 


01  SltlETU 


CJHSSCTTE  DfTrBFACE 

COhTIfCt^ Tin  CAS!>l,LLl MOTOG 
;^^(tiP35yPAC)  ADf>S2iO 


"-.     — T^    IL 

J  Ltr:s  A.h.'r  s-f-. 

'    t' 

1  wtr,  lA,  ^.    I 

liAM/ttTVrtJN 


jGHASGE  OR  COD  ORDERS  CALLI 

1-800-227-3800      | 

ASK  FOC  OPERATOR  225 I 


S'vT-c-c<f7£-   '■"uox  i;309DEr>rHD 
Cfr  I  tL^IJ-lL    ^LAntL'.  WA  ;aii] 

CALL  OR  WRTTE  TOR  DEAIXR  INFORMATIOH    I^ 


Micro  Match 

SAVES  MONEY 

Don't  Let  Programs  Gather  Dust! 

TRADE  Original  SOFTWARE  With 

Documentation  (or  ALL  MICROS . , . 

WE  MATCH  TRADERS 

far  only  $5.00 

GUARfiNTBED  SATiSFACmN 

FOR  UNLIMITED  TRADING: 

Ask  about  SOnHABERS 
WartdviWe  Tratllns  BtKctaries 

Send  your  system  description,  titles  of 

all  software  wanted,  titles  of  all  software 

to  trade  and  S.A.S.E.  Send  no  money. 

.^FTRADERS 

^^international 

'— .      t610Shomaker  Drive 
f     Murphysboro,  IL  62966 


SPEECH  VIC-20 

SYNTHESiZER  *^°*^  Wll*  tU 


•  Gime 
Softwtit 

•  Rabal, 
Mictinet 

•  Emj  To  Ult 

•  ARoidable 

The  "CHATTERBOX"  is  a  Standard  cartridge  with  a  DIN 
plug  !hat  attaches  beiween  trie  VIC-20  and  Ihe  TV 
Simply  lollow  Ihe  principal  ol  allphones  to  pionouncE! 
any  word  and  utilise  Itie  simple  program  lo  coitstruci  a 
sentance  or  a  speech.  Endless  Inexpensive  applications 
such  as  tnieraclive  Educalicn  program  response  with 
speech.,  game  soltwate,  rolKit,  announcer,  home  cori- 
Irci  center,  alarm  stalicn.  col?ection  gate,  vending 
machine  etc.  Orritr  How.  CHATTERBO)!  S99.DD.  Alts 
ilU  Cltltta  tor  VIC-20  u  VIC-E4  $55.00.  Visa  & 
Master  card  wilh  exp.  date  accepied,  CA  res.  add 
6  5%  sales  tax  Send  for  free  brochure 


MAXTRON 


7807A  Tfiteflraph  Road.  .MoniePello.  CA  90640 
(213)  ?!4-4W1    •    7J4-0829 


vic-ao 

SOFTWAWe 
HOTORCOMMAND  —  An  ofiginar.  exciting  space 
gams  like  no  olher  you  have  played  beforo.  You  con- 
Irota  ship^nn^  vvfth  a  revolving  forceftetd.  Flying 
around  the  screen,  your  mission  is  to  destroy  aii  in- 
truders who  iry  to  get  to  your  base.  This  one  rs  quile 
addscting.  N&od5  3K,and  joystick. 
HANGP£1^30N  —  This  great  new  version  o(  (h* 
classic  word  game  features  a  vocabuiary  of  over  500 
words.  Thf9  Vic'3  sound  and  coiorcapabiiitioa  are 
usod  woii  lioro  Hangperson  is  groal  fun  for  every 
member  or  tho  lamiiy.  Needs  3K. 
5TARF1GHTER  —  One  of  line  best  games  woVo  aeon 
lor  the  VJc!  You  must  seek  and  deslroy  enemy  lig liters 
in  deep  space.  Clieck  llie  map,  pick  your  qoadrani, 
and  go . . .  but  watch  your  fuel.  Docking  whih  fuel 
ships  will  win  some  back.  Thts  game  has  il  all.  You 
m  ay  n  ava  r  [  u  rn  rl  off .  Needs  3K  and  Joystie  k . 
***  This  selof  Ihree  games  is  oniy  SI  0,00  postage 
included  '" 

EOUCATfONAL  SOFTWARE 

Aiso  flvciiiobie  is  a  soc  of  two  fun  and  educational 
games.  One  g&ma  speciaiizo^  in  tuaching  ifie  four 
basic  math  ahiiis  line  olfior  ts  a  vcKebJiery  builder  for 
elemenlary  school  si udsnts.  Bath  are  ariKoy>ibieand 
will  hold  any  chiid's  alteniien  for  hours.  Both  games 
on  onecassetlefor  onfy  SlO.OO. 

GREAT  DEAL 

Buy  both  Ihe  educational  pack  and  the  games  pack 
for  only  S1  Et-00  and  reoeive  another  super  game  pro- 
gram free  of  chargeff 

MAI  L  ALL  0  R  D  ERS  TO:  LOM  BO  SO  FTWA  RE 
Old  iRQj^Kjt  1  ^  Birch  Drive 

D3i55*t  1            pjeasantv  ille .  N  Y  1 0570 
WE  ACCEPT  CHECKS  OR  MONEY  ORDERS 
All  prices  Include  Poalage 
New  Vnrk  State  residents  musi  add  aaJes  lax 


FAMILY  TREE 

A  NEW  COMPUTER  SOFTWARE  PACKAGE 
TO  HELP  THE  AMATEUR  AND  PROFES- 
SIONAL GENEALOGIST  USE  THE  COM- 
MODORE 64  OR  VIC  AS  A  DYNAMIC 
SYSTEM  TO  CONTROL  DATA  ON  THE 
FAMILY  TREE. 

FEATURES: 

•  664  NAMES  PER  DATA  DISK 

•  FULLY  INDEXED 

•  EASY  EDITING  AND  UPDATING 

•  SEARCH  FUNCTIONS 

•  PRODUCES  FAMILY  GROUP  SHEETS 

•  PRODUCES  PEDIGREE  CHARTS 

•  OUTPUT  TO  SCREEN  OR  PRINTER 

•  COMPLETE  MANUAL 

BY  HELPING  YOU  TO  ORGANIZE  YOUR 
FAMILY  TREE  IT  WILL  AID  YOU  IN  DETER- 
MINING THE  AREAS  OF  YOUR  RESEARCH 

PRICE  $39,95  US  —  S49,95  CANADIAN 
(MICHIGAN  &  ONTARIO  RESIDENCE  ADO 
TAX) 

GENEALOGY  SOFTWARE 

PHONE  519-344-3990 

P.O.  BOX  1151 

PORT  HURON,  MICHIGAN  48061 

1 046  PARKWOOD  AVE 
SARNIA,  ONTARIO  N7V  3T9 


Writers, 

programmers.. 

COMPUTE  rs 

Gazette 

is  looking  for 

articles  on  the 

VIC  and  64. 


1i    POVROLL    * 

*  USER   Frie)ndly 

*  PRINTS  EriiDlovee  Pay 
Stub 

*  W-fJ'B  fit  the  end  of 
year. 

*  .f^EDERSL  &  F.  I.C.fl.  & 
STATE    CalcLilatioriB 

*  TDTfiLS  FOR  DUflRTERLY 
TAX  REPORTS:  Prints 
all  emoloyeeB  on  file 
and  gives  yoLi  their 
corn D 1  ned    totals. 

*  FULL    DOCUMENTnTIQN 

ONLY   *Bg. 95 
C-64  DISK  ONLY 
J. 0. Warren 

P.O.Box  asi 

Clallam  Bay,  Wa. 98326 
PHONE  £06-963-2693 


CANADIANS! 


IPYOUAEK>REYOUR64- 
YOU'LL  LOVE  C.S.S. 


GAHADtAH  5CFTWARC  SOURCE  ptcmin  you  wnn 

CcfTVVt  out  pr.cn  afvi  im^l^^  ta^'  di.rv«r>  la  you' 
dcnr 


RMMI  C  S  9 

•  f>«[i*fclli3  M  [El«ll«ft«9l                               t  ISOOQ  llSl.te 
»  fio<ra«rlSi*fHHDJ                                  i  i»K  tM.H 

•  rempisal»p!hi(|EpyiJ|TD)                    1  S4,»J  H4.M 

•  Mom*  Accountant  lConTm«ntdPHDl            S  91.BS  1T4.7$ 

•  Jumpman(£pyx]{TD)                           I  ^95  tuM 

•  Ou^kermmFiiifaBF]  s  n.m    tttts 

•  FcrbKfd«nrore&1(CcrSrt1i)|TDf  $  7{.9S     Ut,99 

•  Fir«  Commi.Td-|OV 'lich  S  M,fiS     fcS»,0S 

•  MclBKPiylTinwwocksm  ([)J  tUtM     1M,M 

aia  ANTIC  StLCCTTON  0*  ov*r  ?C0  n¥3't  tXQi/^r 

f*nf*a*  (*v^  <[xFnEEcatjloQLja{rtD  pl«c«  Offjar 
CANAHAH  SOFTWARE  SOURCE 
Boi  MO  Siation  "W,  Toronto.  Oni 

|4ii|  4Bi-att4a 

Ortiafm,  r«jj(>»f-ts  too  T'.  ui«  uj(  Smd  cvthad  cf^at^i* 
Of  monwf  v^f  VISA  ft  IstutsfCa/d.  (MaM  tf^cKfCta  cans 
nunftw  aip^y  djl«.  artd  ».gna!iw  Atftf  12  GO  Iv 
fhm.ng  and  nancjbng 

■Ottttfi  bv  u  P  S  *rth.%  3  dart  oC  wfa*  data  rf  dockad  irt 


tni 


MAKE  YOUH  OWNCARTRIDCES! 

•CortiplcteSj-slL'ra* 
Proi^aiTBSK 
C^ridjjc  to 

■■ALrro-RirN-(opi) 

jt  hwvr-up  — 

YOUH IWSIC  (ir 

Madiiiif-CiKJc  I'rjlin 
•I'mUttypoCA.MKS 
•EDUCATrONALusu 

NO  l/iad  Delay 

•  ()M72i  plug.^  into  V[C-20 

•  KxiJarisiun  socket  on  boaid 

•  Corts.  Erasable  &  BI,K  Locatable 


0S-:tr2:!KIF  socket  module  (24.5(1 

Al  II  rws  pn>Krain  mi  iiE  2  764 , 2  732  A .  2  73  3, 
2711),  25t>.J,  2.';32, 25111 KPROMS 
()S-37A  Sy-sletn  (I'tJmr,.  KK  Cart)  SRH..5n 

OS-37li  System  ([■ffiir,  XIF  modi  S8H.5(l 

IBoftware'ftpe  incl.  Disk  add  J21 
OS-3722Blank8KCarts.  t24.50 

Blank  2764  I^PROMS  Jll.SO 

OTTO  SYSTEMS 

8135  ENCIXEER  ROAD 

SAN  DIECO.CA  92111 

(619)  569-5665 

Wil  J1  Shipn.  &  Hrallil.  -  CA  ivi  6H  tii 


The  Banner  Machine^" 

•  For  tho  C&mjnodOK  64  with  tape  or  disk 
'For  (ho  VIC-20  wtlh  34K  memory  and  disk 
*Fivo  lortls  aVLilEaljla:  more  comino 

•  Prim  on  any  Epson  RX.  FX,  or  MX  wilh  Grattrai:  CBM 
1 525^  Okidala  82  A  Willi  Okiaraph:  or  B510  Piowiitor 

•  Uaoa  dot  giaphtcs— hOl  Cotnmodoio  block  graphics 

•  Menu-driven  program  oporatoalilco  a  word  procoaaor 

•  Makea  aions  up  lo  13"  [ail  by  any  length 

•  Makes  tx>rdorG  of  vari^le  width  up  to  %  inch 

•  8  sizes  of  lenors  bom  V."  lo  S^i'  high 
•Proportional  spacing 

•  Automauc  cenlerLng^  Right  And  left  fuslilyiny;  Tab 
Ordar  The  Banner  Machine"'— $49.9S  bam 

Virgirua  Micro  Systems 
13616  Jeir  Davis  Highway 
Woodbndge.  Virginia  22191 


Vlralnlft 


Phone  (703)  491-6502 
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New  From  Cardco 


IIIBMIIP' 


Five  Slot  Expansion  interface 

fortt^C-64 


'  The  CARDBOARD/5 
<CB/5)  is  an  enclosed 
five  slot,  fuHy  switch 
selectable,  expansion 
interface  for  the 
Commodore  64™.  This 
quality  product  allows  the 
,  user  to  switch  select  any 
i  cartridge  slot  or 
combination  of  cartridge 
slots.  Twenty-two  color 
coded  light  emitting 
i  diodes  give  status 
!  Indication.  Each  slot  has 
four  LEDs  and  two  toggle 
switches  for  indication 
and  control.  Two  master 
toggle  switches  allow  the 
user  to  manually  override , 
any  situation.  / 

j  All  Cardco  products  are 
I  indlviduaity  tested  to 
insure  quality  and 
:  retlabilily. 


Some  of  the  features  of  the 
CARDBOARD/S  are: 

•  high  quality  glass/epoxy 
circuit  board 
gold  plated  contacts 
logic  lines  are  switched  by 
solid  state  IC  switches 
full  LED  status  indication 
convenient  toggle  switches 


full-8tipport  under  the 

board  to  prevent 

flexing 

full  plastic  enclosure  to 

insure  safety 

fused  to  protect  your 

computer 

convenient  reset  button 

CARDCO,  Inc.'s 

exclusive  Lifetime 

Guarantee 


See  a  complete  line  of  American 
made  Cardco  Product  at  a 
computer  store  near  you,  today. 


31 3 Matliewson  •Wichita, Kansas67214  •  (316)  267-6525 


Commocfore  64"  Is  a  leglsteFed  trademaik  of  Commodore  Business  Systems.  Inc. 


cardco,  inc. 


It  writes,  rates,creales, 
even  telecommunicates. 

Costs  less,does  moie- 

the  Commodore  64. 


''V, 
ii^^ 


When 
Commodore 
mtroduced 
tl-ie64, 
the  industiy 
suddenly 
realized  that 
there  would  be  a 
computer  in  eveiy  home, 
school  and  business  years  before  anyone 
ever  dreamed. 

That's  because  Commodore  64  halved 
the  price  of  high  technology:  while 
you  can  compare 
the  64's  capabilities 
with  those  of  any 
sophisticated  business ) 
PC,  you  can  com- 
pare its  price  with 
that  of  an  average  television. 


^]8^eeepg; 


K^ 


What  can  you  do  with  it?  Create  with 
its  high  resolution 
Sprite  Graphics. 
Add  a  piinter  and 
type  witli  it.  Add 
a  disk  drive  to  use 

spread  sheets  cUid  other  financial 

programs.  Learn  and 

play  music  through  \ 

your  home  sound  sys-  ^    O 

tem  on  the  64's  <9 

professional  quality  music  syntliesizer. 
Add  a  modem,  and  hook  up  with 

the  vast  computer  networks  through 

your  telephone.  In  short,  the 

Commodore  64 

is  the  ultimate 

personal  computer, 

at  a  price 

you  can  afford. 


COMMODORE  64 


P»-««WM^MMI> 


mqfcHfci»l>Mnnrw 


Mri^^"- 


